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ABSi'RACT 

Presented in this bulletin is the text of the hearing 
before the Committee on Commerce, United States Senate, ninety-second 
Congress, concerning coversion of the Nation to a metric system of 
weights and measures. Bill S. 2483 calls for providing a national 
program in order to make the international metric system the official 
and standard system of measurement in the United States and to 
provide for converting to general use of such a system within .ten 
years after the date of enactment of the Act. Accompanying this is 
joint resolution, S.J. Res. 219, to establish a national policy 
relating to conversion to the metric system in the United States. The 
texts of the bill and resolution are given as well as prepared 
comments from several government agencies, statements from individual 
witnesses follow and additional articles, letters, and statements 
submitted for th6 record are also recorded, willian G. Magnuson, 
Washington, chaired the committee hearings held February 29, and 
March 1, 1972. (BL) 
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METRIC CONVERSION 



TUSSDAY, FEBBXTABY 29, 1972 

U.S. Senate, 
CouiaTTEB OK Commerce, 

Washington^ D.O, 
The committee met at 11 a.in. in room 5302, New Senate Office 
Building, Hon. Daniel K. Inouye presiding. 
Present : Senators Pastore and Inouye. 

OSENINO STATEMENT BT SEHATOB INOUTE 

Senator Ikoute. This morning we begin another chapter of hear- 
ings on converting the Nation to a metric system of weights and mea- 
sures. Hie advantages of the metric system are numerous: it is inher- 
ently simple; ccmversion is easy between units of length, area, voliune, 
and energy; metric is based upon the decimal system ; and perhaps 
most importEint, every other industrial nation has converted or is com- 
mitted to metric ccmversions. 

One hundred and fifty years aso John Quincy Adams, then Secre- 
tary of State, prepared a compr^iensive report m conversicm to the 
metric syi^^ of measurements. Since this first major study, Congress 
has repeatedly examined the problems of omverting to the metric 
^stem. 

Most recently, in 1968 Conjsr^ passed the Metric Study Act, which 
was introduced by Senator Claiborne Pell. Its purpose was to evalu- 
ate the impact on America of the metric trend and to consider altem^ 
tives for national policy. 

The results of the report of the U.S. metric study are now available 
and will be discussed today. The U.S. metric study cmcluded that 
eventually the United States will join the rest of the world in the use 
of the metric system as the predominant lan^guage of measurement 
Bather than drifting to metric with no national plans to help the 
sectors of our society and fl^ide our relationshif^ abroad, a carefully 
planned transiticm in which all sectors voluntarily participate is rec- 
ommended by the report. 

Seldom has an ismie been studied at such great length and so com- 
prehensively. Many have suggested that we have studied enough — and 
that it is now time to take concrete steps to convert to the metric 
systeuL The United States is the last major nation to still din^to the 
oraolete and cmfusing customaiy qrstem of measurement The Nation 
that has developed the. world^s most sophisticated technology is 

Staff member assigned to these hearings: Henry B. Lipp^ 

(1) 



2 



strapped with using a system of weights and measures that was de- 
signed to meet the needs of a feudal society. 

A significant portion of our economy has already converted to the 
metric system. It may well be the case that the issue is no longer 
whether we shall convert, but whether we should continue our chaotic 
conversion or embark ui>on a coordinated, planned program. Should 
the coordination of our national measurement system emanate from a 
public or a private body ? How long should the conversion period last? 
Should there be financial assistance or is it moi*e appi*opriate to let 
costs lie where they fall ? It is our hoixj that the hearings today will 
clarify and supplement the information available to Congress on this 
important topic. 

(The bills and agency comments follow :) 



02o CONGRESS ri a\« A «^ 

.»s»». s. 2483 



IN THE SENATE OF THE UNITED STATES 

August 6, 1071 

Mr. Pell introduced the following bill; which was road twice and referred 
to the Committee on CommeFce 



A BILL 

To provide a national program in order to make the inter- 
national metric system the official and standard system of 
measmrement in the United States and to provide for con- 
verting to the general use dt such system within ten years 
aftejT the date of enactment of this Act. 

1 Be it enacted by the Senate and House of Representa" 

2 tives of ihe United States of America in Congress assembledf 

3 SnOBT TITLE 

4 Section 1. This Act mny be cited as the "Metric Con- 

5 version Act of 1971'*. 

6 FINDINGS 

7 Sec. 2. The Congress finds th!at— 

8 (1) the United States is the only major nation of 
II 
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1 tbo world that is not converting to tlio iiitcrnntional 

n 

2 iiiotric system; 

3 (2) tho adoption of such system wouhl rostiU in 

4 now jobs in the ITiiitcd Stat cs ; 

5 (3) tho adoption of siieh system would enhanee 

6 our position in world trade markets; 

7 (4) the benefits of eonversion would offset the 

8 eosts of conversion; 

9 (5) eonversion to such system would be a stimnlus 

10 to the economy and to new investment in plant equip- 

11 ment; 

12 (6) the language and tools of our scientific com- 

13 munity are ahready using such system ; 

14 (7) a common system of measurement would im- 

15 prove international communication ; 

16 (8) the Nation is already lio4iding toward such 

17 system slowly and haphazardly ; 

18 (9) such system is based on fundamental relation* 

19 ships and is easily understood and would bo an ud to 

20 our educational system; 

21 (10) small businesses and self-employed craftsmen 

22 would benefit from a coordinated conversion program; 

23 and 

24 (11) new inwemational standards are currently 

25 being developed into such system and the United States 

26 18 not fully participating in such development. 



ERIC 



10 



1 stati:mi:xt ok i^omcy and purposk 

2 Skc. 3. (u) It is lliorcfore dcdnrod to be the policy of 

3 tljc Frdeiiil tiovornment to adopt as the official and standard 

4 syslnii of iiioiisiiroiiioiit for tlie United States the iiilonin- 

5 lioiuil metric sysloni mid to i>r«vldc for' converting to tlin 

6 geiienil use of siic^li sysloin williiii ten ye«i*s from the date of 

7 eiiacimoiit of this z\c1. 

8 ())) It is the puipose of lliis Act to provido for the 

9 formulation and initial ciTcc^tuation of a jilan for such coll- 
ie* version, to provide certain assistance to l)iisine5ses in bearing 
U the cost of such coiivei-sion, and to provide for a national 

12 education progi*ani for the purpose of such convei*sion. 

13 TITLE I-NATIONAL METRIC PLAN 

W Sec. 101. (a) The Secretoiy of Commerce through the 
National Bureau of Standards shall, witliin eightoen months 

1^ after the date of enactment of this Act, develop and report 

17 to the President and the Congress a national plan to carry 

IS out t!)*^ policy stated in section 3 (a) of this Act. Such plan— 

1^ (1) shall ^e developed making full use of studies 

^ and consultations carried out pursuant to the Act entitled 

21 **An Act to authorize the Secretary of Commerce to 

2*^ make a study to detennine the advantages and disad- 

23 vantages of mcreased use of the metric system in the 

24 United States", approved August 9, 1968 (82 Stat. 

25 693) ; 

11 
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(2) shall be developed after such additional consul- 
tations with other Federal, State, and local govemmeut 
agencies and^^ith foreign governments and international 
organizations as may be appropriate; 

(3) shall be developed with appropriate participa- 
tion by representatives of United States industry, sci- 
ence, engineering, and labor who may be appointed by 
the President to advisory boards to as^ in the develop- 
ment and implementation of a national plan; 

(4) shall be pat into effect to the extent possible 
nndcr existing law after such eighteen-month period, 
and ^all include recommendations for any legislation 
needed to further effectuate sach plan; 

(5) shall mclade proposed regulations, to be made 
effective pursuant to subsecdon (b) , requiring such con- 
version in activities of the Federal Government, includ- 
ing procorementy in accordance with an appropriate 
time schedule; 

(6) shall include an appropriate program, includ- 
ing programs and projects carried out pursuant to sec- 
tion 203 of this Act, to educate the public for the pur- 
pose of such conversion ; and 

(7) shall bclude an appropriate program for the 
proidsion of tedmical asnstance to industry and labor 
for the purpose of such conversion. 



1 (b) The President is authorized to make effective regii- 

2 latioiis developed pursuant to clause (5) of subsection (a) 

3 of this section. 

4 (c) Not later than two years after such plan is put 

5 into cfTeot, and annually thertmfter, the Heoretary shall re* 

6 port to the President niid the Congress with respect to 

7 (1) progress being made under such plan; (2) cost and 

8 benefits being incurred thereundor; and (3) any additional 

9 legislation needed to carry out the policy stated m section 

10 3(a). 

11 APFBOFBIATIOKB AUTHORIZED 

12 Sec. 102. There are authorized to be appropriated such 
1^^ amounts as may be necesrary to cany out the provisions of 

14 this title. 

15 TITLE II— METRIC CONVERSION ASSISTANCE 

16 TAX A86IBTANCB 

17 Sec. 201. (a) Section 167 of the Internal Bevenae 

18 Code of 1954 (relating to depreciation) is amended by 

19 redesignating subsection (m) as (n) and by insertmg after 

20 subsection (1) the following new subsection: 

21 "(m) Property Necessary for Metric Coitvbr- 

22 8I0K.— 

23 ''(1) Useful life.— At the election of the tax- 

24 p\ycr» the useful life of property described in pantgrapfa 

13;. 
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10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
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(2) shall, for purposes of thk section other thou for 
purpoRes of subsection (c), be oue-half of the useful 
UfQ deterumied without regard to this .subsection. 

''(2) Fbofebty to which appmcable.— Fara- 
ffm^h (1) shall apply only to personal property which 



"(A) manofnctured ui the United States and 
substantially all of the component pasts of which 
are manufactured in the United States, and 

"(B) placed in service in repkcemcnt of other 
property in order to carry but the requirements of 
the nation^ plan for metric conversion submitted 
under the Metric Conversion Act of 1971. 
"(3) Election. — An election under paragraph 
(1) wth respect to any property shall he made at 
sudi time and m such mauner as the Secretary or his 
delegate prescribes by regulations. 

"(4) RBQUI.ATION8.— The Secretary or his dele- 
gate shall, after consultation with the Secretary of Com- 
merce, prescribe regulations to cany oat the purposes 
of this subsection." 

22 (b) As soon as pravticiible after the stibmissiou of the 

23 natiouai pliui for metric couvenion under title I of ^is Act, 

24 the Seoretaiy (if the Treasury shaO submit to the Congress 

25 recommendadoDS for additional changes m the Federal m- 
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1 come tax laws which he considen necessary or desirable 

2 to assist in carrying out the national plan. Before submitting 

3 recommendations mider this subsection the Secretary of the 

4 Treasury shall consult with the Secretary of Commerce and 

5 the Secretary of Labor, and with siich other officers of the 

6 United States and such private individuals and organizations 

7 as he deems desirable. 

8 CONVEK8TON ABSISTANCR TO BUSTN>»8R8 AXD TN»TMI)U AL8 

9 Sec. 202. (a) Section 7(b) of the Small Business Act 
10 is amended — 

U (1) by redesignating paragraph (5) (added by 

U Public Law 91-597) as paragraph (6) ; 

13 (2) by redesignating paragraph (6) (added by 

14 Public Law 91-596) as paragraph (7) ; 

15 (^) by striking the period at the end of paragraph 
Itt (7) (as redesignated by cause (2) of this subsection) 

17 uid inserting and" ; and 

18 (4) by adding after such paragn^h (7) a new 

19 paragraph as follows : 

20 " (8) to make suoh loans (eiliier directly or in coop- 

21 eration vrith banks or other lending mstitntions throng 

22 agmments to partidpate on an immediate w deferred 
28 basb) as the Administration, m oousoltatiou with the 

24 eecrotaiy M Oonmerce, detenmnes to be necessary or 

25 a^ropfiate to assist any bnriness omcem to make 

15 
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1 changes in its equipment, facilities, or methods of opcra- 

- tK)ii to conform to the nutionat plan of metric c^nvei-sion 
suhmitt<Ml under the Metric Conversion Act of 1971, if 

^ the Administration determines that such concern is likely 

3 to suffer snl)staiitinl economic injury wit^ont assistance 

6 under this paragraph." 

7 (h) (1) The Administrator of the anall Business Ad- 

8 ministration is jiuthorizcd, under tcnns and conditions prc- 

9 scribed hy him, fjo umkc grants t«> individuals to defray non- 
1^ reimbursable expenses which nuiat be incurred by them for 

11 the pui|)ose of acquiring -tools or instruments which are 

12 necessary to their continued emplo3rment in a trade or busi- 

13 ness and are required as the result of the implementation of 
1^ the national plan of metric cinivereiou submitted under the 
1^ Metric Conversion Act of 1971. The amomit of any such 

16 gmnt to any individual shall not exceed $2,000. 

17 (2) TSiere are authorized to be appropriated to the 

18 Small Business Administration such sums as may be neces- 

19 snry to carry out this subsection. 

20 PUBLIC EDUCATION PBOOBAMS ^ ^ 

21 Sec. 203. (a) The Commissioner of Education, in con- 

22 sultation with the Secretary of Conmierce, shall make grants 

23 tO| and contracts with, institutions of higher ediication. State 

24 and local educational agenoies, and other finblic and private 
23 nonprofit agencies, organizations, and iastitutions to develop 
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1 and carry out programs of public education necessary to 

2 carry out the policy stated in section 3 (a) of this Act. 

3 (b) Financial assistance under this section may be made 

4 available only upon application to the Conmiissioner. Any 

5 such application shall be submitted at such time, in such 

6 form, and containing such infoimation as the Commissioner 

7 shall prescribe by regulation and shall be approved only if 

8 itr- 

^ (1) provides that the activities and services for 

10 which assistance is sought will be administered by, or 

1^ under the supervision of, the applicant; 

(2) describes a program which holds promise of 

1^ making a substantial contribution toward attaining the 

14 purposes of this section; 

1^ (3) sets forth such policies and procedures as will 

16 insure adequate evaluation of the activities intended to 

1*7 be carried out under the application ; 

18 (4) sets forth policies and procedures which assure 

1^ that Federal funds made available under this section for 

^ any fiscal year will be so used as to supplement and, to 
the extent practical, increase the level of funds that 

^ would, in the absence of such Federal funds, be made 

^ available by the applicant for the purposes described in 

^ this section, and in no case supplant such funds. 

^ (5) provides for such fiscal control and fund ac- 
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1 counting proocdnres as may be neecssaiy to assure 

2 proper disbuiaement of and accounting for Federal funds 

3 paid to the applicant under this section; and 

4 (6) provides for makbg an annual report and such 

5 odier reports, in auch form and containing such infor- 

6 mati«n, as the Commissioner may reasonably require 
T and for keeping sndi records, and for affording such 

8 access thereto as the Commissioner may find neces- 

9 snry to assure the correctness and verification of such 

10 reports. 

11 (c) Applications from local educational agencies for 

12 financial assistance under this section may be approved by 

13 the Commissioner only if the State educational agency has 

14 been notified of die appUcation and been given tlie oppor- 

15 tunity to offer recommendations. 

16 (d) Amendments of applications shall, except as the 

17 Commissioner may otherwise provide by or pursuant to 

18 regulation, be subject to approval in the same manner as 

19 original applications. 

20 (e) Federal assistancfe to any program or project under 

21 UiiB section Aall not exceed per centum of the cost of sudi 

22 program or project, mduding costs of administration, unless 

23 thi Commissioner determmes, pursnaat to r^ations estab- 
2* lishing objective orite'A for such detemunadons, that assist- 

18 
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1 ance In excess of siich iicrecntago is required in furthcmnce 

2 of the purposes of this section. 

3 (f) There are aufliorizea to be appropriated such 

4 amounts as may be necessary to cnny out the provisions 

5 of this section. 
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sr- s. J. RES. 219 



IN THE SENATE OF THE UNITED STATES 

MAncii 2K. 197-2 

Mr. CcrrTON (by n'qm»st) intnMliiml the fnl lowing joint rritolutton; whirli wns 
imd twice niitl reftTml tn tliu (*oiiiniittft* nn Commerrc 



JOINT RESOLUTION 

Tn ostnlilisli n nnfionnl policy rrlnting tn rnnvcrsioii to the mptrie 
system in the United States. 

Wlicrens tlic use of the metrie system tn wcif;ht.s nnd inensnres in 
the United Stnt&s wns nnthnri/od hy the Art nf July 28, 
1866 (14 Stat. 339) ; nnd 

Wliereas the United Statas wns one of the nri^nnal si^ntnrics tn 
the Convention nf the Meter (20 Stat. 709) « whieh estab- 
lished the General Conference of Weights and Measures, the 
International Committee of Weights and Measures, and the 
International Bnreaii nf Weights and Measures; and 

Wliereos the metric measurement standards recognized and de- 
veloped by the International Bureau of Weights and Meas- 
ures have been adopted as the fundamental measurement 
standards of the United States and the customary units nf 
n 
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weights mill inonstiros iisfd in tlu» United Sintps Iiavr liooii 
since Imsed upon snrli niptrir nicnsnroincMit stinidnrds; 
and 

Wliercjis tlip fiovonnnoiits of Anstnilin. Cnnndn. Orcnl Britnin. 
Indin. Jiipnn, Xcw Zonlnnd. nnd tlio Union of .Sontli Africa 
linvi* determined to eonvert, nre eonvertinf^, or have con- 
verted to (lie nsc of tlir nieirir system in tlieir respective 
jnrisdietions; and 

Whereas tlie United States is ilic only indnstrially developed 
nation wtiirh lias not estalilislied a national policy com- 
initting itself to mid facilitating conversion to the metric 
system; and 

Wlicn»as jis n result of tlic study to detrrmiiie tlie ndvantajjcs 
and disadN-anta^es of increased nse of the metric system in 
the United States authorized by Public Ijaw Oc>-472 (82 
StAt. 693). the Hecretary of Commerce has ibnnd that m- 
cn-ased use of the metric system in the United States is 
inevitable, and has conchided that a planned national pro- 
gram to achieve a metric changeover is desirable; that 
maximnni efficiency will resnlr and minimnm costs to effect 
the- conversion vnU be incurred if the conversion is carried 
ont in general without Federal subsidies; that the change- 
over period be ten years, at the end of which the Nation 
would be predominantly, ahhough not exclasively, metric; 
that a central coordinating body lie established and assigned 
to coordinate the changeover in . Dopcradon with all sectors 
of our society; and that hnmediate attention be given to 
public and formal education and to effective United States 
pnrtidpation in international standards making: Now, there* 
fore, l>e it 
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1 Resolved by the Senate and House of RepreeeniativeB 

2 of the United Stales of America in Congress assembled, 

3 Tbat tbc policy of the United States shall be: 

4 (1) ^ facilitate and encooiBge the substitution of 

5 metric measurement units for customary moasorement 

6 units in education, trade, conunerce, and k^l other sec- 

7 tors of the economy of the United States wilt new to 

8 making metric onits the predominant, although viol sir • 

9 elusive, hinguage iA measurement with respect to trans- 

10 actions occurring after ten years from the date of the en- 

11 actment of this resohtion. 

12 (2) to facilitate and enooorBge the development as 

13 rapidly as practicable of new or revised engineering 

14 standards based on metric measurement units in those 

15 specific fields or areas in the United States where sach 

16 standards wiD resolt in rationaliiatioa or shnpfification 

17 of relationships, improvements of detign, or increases m 

18 economy. 

19 (3) to facilitate and enooorage the retention in new 

20 metric fangnage standards oS those United States en- 

21 gineering designs, practices, and conventions that are 

22 mtemationally accepted or embody soperior technology. 
*^ ' (4) to coc^mste wiA fneign g o v enun ents and 
24 pnbfic and private intenm&mal organisations wUch are 
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1 or become ooncemed with the enoouragement and coor- 

2 diuntion of incsressed oto of metric measurement tmits 

3 or engiueering standards based on such nnits, or both, 

4 With a view to gaining mtemational recognition for 

5 metric standards proposed by the United States and to 

6 encouraging retention of equivalent castomary units in 

7 mtemational recommendations during the United States 

8 changeover period. 
(6) to assist tile public^ tliroogh information and 

edncatioual programs to iHJfonie familiar with the nictni- 
nig and applicability of metric terms and measures in 
12 daily life. Programs hereunder should mdude: 
^ (a) Pdbtic information progruns conducted by 

the Board through the use of newspapers, maga- 
rines, radio, teIevi<qon, other media, and throng 
talks before appropriate citizens groups and public 
1^ organizations. 

(b) Comueling and consoltation by the Secre- 
taiy of Heahb, Edncation, and Welfare and the 
Director, N^atiooal Sdence Fotmdation with educa- 
tional aasociations and groups m as to asgnre that 
the metric system of meanirement is made a part of 
the corricnhmn of the Nation's educational instiln- 
tions and that tenrheni and other appropriate per- 
sonnel nn properly trained to trarh the mptric 
syntem of meMsorement. 
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(c) Conpiiltalion by the Secretary of Commerce 
with the National Conference of Weights and Meas- 
ures so as to assure that State and local weights and 
measures officials «rc appropriately informed of the 
intended metric changeover and are thus assisted in 
their efforts to bring about timely amendments to 
weights and measures laws. 

(d) Snch other public information programs by 
any Federal agency in support of this resolution 
which relate to the mission of the agency. 

Sec. 2. DEFnaTioxs.— For the purposes of this resolu- 
tion — 

(a) The tenn ''metric system of measurement" means 
the Intematiotial System of Units as established by the Gen- 
eral Conference of Weights and Measures in 1960 and inter- 
preted or modified for the United States by the Secretary of 
Comm^roe. 

(b) The term "engineering standard" means a standard 
which prescribes a condse set of conditions and requirements 
to be satisfied by a material, product, process, procedure, con- 
vention, test method, and the physical, functional, perform- 
ance and/or ooiiforuiancc characteristics thereof. 

(o) The term "diangeover period" means the length of 
time for the United States to become preciominantly, al- 
though not exclusively, metric. 

24 
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t 1 (d) The Um'iii "iiitiMimtioiinl ivcuiimieiidiitioir' iiu.tiis 

I 

t 2 a rcconiinciHhilinii fonnnlnted and iironinlgiited by iiii inlor- 

I 3 iiatinnid urbanization and recomnionded for adfiptioii liy 

1 4 individual nations a national standard of nicasuroincMit. 

5 Sec. 3. There is hereby established a National Metric 

6 Conversion Board (hcrelnaflcr referred to as the "Board") 

7 to implement ilic iMdiey set out in tlils resohition. 
^ Sec. 4. The composition of the Board shall be us 
9 follows: 

1^ (n) Not to execcd twenty-one persons apimintcd by 

^1 the President who ^ball serve at his plejisure and for such 

^2 terms as he shall specify and who shall be brondly repre- 

13 sentative of the American society. The Tresident shall desig- 

1^ nate one of llie members appointed by bun to sorxc as 

1^ Chairman and another to serve as the Vice Chainnan of 

16 the Board ; 

1"^ (h) Two Jlcmbers of the J louse of Itcprescnt^itives 

1^ who shall not he members of (he same political party shall 

1^ be appointed by the Speaker of the House of Representa- 

^ tives; and 

21 (c) Two Members of the Senate who shall not be 

^ members of the same political party shall be appointed by 

^ the President of (he Senate. 

^ Sbc. 5. The Executive Director of the Board sli:ill be 
appointed by the PrcsidcTit and shall be responsible (i> (he 
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1 Hoard for currying out lis rcKiKuisibilities according to tliu 

2 iirovisions of this resolution. 

a Sbc. 6. (a) Within twelvo months after funds have 

4 Iteen appropriated to cany out the provisions of this reso- 

5 lution the Board shall, in furtherance and in support of the 

6 policy expressed in section 1 of this resolution, develop and 

7 submit to the Secretary of Oonimerce for his approval and 

8 transmittal to the President a comprehensive plan to accom- 

9 plish a changeover to the metric system of measurement in 

10 the United States. If sndi a plan is approved by the Presi- 

11 denf, he shall transmit it to the Congress. Such plan may in- 

12 elude recommendations for le^slation deemed necessary and 

13 appropriate. In developing this plan the Board shall : 

14 ( J ) Ooiisiill with mid lake into acconiittho interests and 
lil viowH of the United Riatos commerce and industry, includ- 
1<» ing small business; science; en^neering; labor; education; 

17 consumers; government agencies at the Federal, State, and 

18 local level; nationally recognized standards developing and 

19 coordinating organizations; and such other individuals or 

20 groups as are considered appropriate by the Board to carry 

21 onf tbo purposes of this section, 

22 (2) Consult, to the extent deemed appropriate, with 

23 foreign governments, public international organizations, and, 

24 through appropriate member organizations, private interna- 

25 tiorial standards organizations. Contact with foreign govern- 
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1 ments and intergovermnentiil organizations shall be acooni- 

^ plislied in consultation with the Departmeut of State. 

<^ (b) Any amendment to an approved pbn shall be sub- 

4 niittcd by the Board to the Secretary and the President 

5 under the provisions set out in subsection (a) of this section. 

6 (c) Unless otherwise provided by the Congress, the 

7 Board shall have no compulsory powers. 

8 Seo. 7. Upon approval of the plan by the President, the 

9 Board shall begin tlie implementation of the phm, except for 
those recommendations, 'f any, which rcqwhe legislation. 

Sbo. 8. In carrying out its duties, the Board is author- 
^2 izedto: 

(a) enter into contracts hi accordance with the 
Federal Property and Administrative Services Act of 
1949, as amended, with Federal or State agencies, 
private firms, institutions, and individuals for the con- 
duct of research or surveys, the preparation of reports, 
and other activities necessary to the discharge of its 
duties; 

(b) Oonduot hearings at snob times and places as it 
deems appropriate; 

(o) establish such committees and advisory panels 
as it deems necessary to woA widi the various sectors of 
the American economy and governmental agencies m the 
development and unplementation of detiuled changeover 
plans for those sectors; and 
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(d) perform such other acts as may be necessary to 
carry out the duties prescribed by this resolution* 
Skc. 9. (a) Members of the Board who are not in the 



4' rc{];ular full-time employ of the United States shall, while 
5 attending meetings or conferences of the Board or otherwise 
G engaged in the business of the Board, be entitled to receive 

7 compensation at a rate of $100 per day, including traveltimc, 

8 and while so serving on the business of the Board away from 

9 their homes or regular places of business, they may be al- 
io lowed travel expenses, including per diem in lieu of subsist- 

11 ence, as authorized by section 5703 of title 5, United States 

12 Code, for persons employed intermittently in the Government 

13 service. Payments under this section shall not render mem- 

14 bers of the Board employees or officials of the United States 
IB for any purpose. 

16 (b) The Executive Director of the Board shall serve 

17 full time and receive basic pay at a rate not to <^xceed the 

18 rate provided for 68-18 in subchapter III of chapter 53 

19 of title 5, United States Code. 

20 Sec. 10. (a) The Board is authorized to appoint and 

21 fix the compensation of such staff personnel as may be 

22 neces^ry to carry out the provisions of this Act. ^ 

23 (b) The Board is authorized to employ experts and 

24 consultants or organizations thereof as authorized by sec- 

25 tion 3109 of title 5, United States Code, compensate indi- 
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1 vidimls so employed nt rates not in excess of the rate pre- 

2 s( iibed for {jrade 18 of the General Schedule under section 

3 51)32 of such litle, including traveltime, nnd allow them, 

4 while away from their h(mies or regular places of business, 

5 travel expenses (including per diem in heu of subsistence) 

6 as authorized hy section 5703 of snid title 5 for persons in 

7 the Government service employed: Provided, however, That 

8 contracts for such employment may bo renewed aunually. 

9 Skc. 11. Financial and administrative services (iuelud- 
ing those related to budgeting, accounting, iinuncial report- 

11 ing, personnel, and procurement) and such other staff serv- 

12 ices as may he requested by the Board shall be provided 

13 the Board by th(j Secretary of Commerce, for which pay- 

14 mcnt shall he made in advance, or by reimbursement, from 

15 funds of the Board in such amounts as may be agreed upon 

16 by the Chaiiman of the Board and the Secretary of Com- 

17 meroe. 

18 In performing these functions for the Board, the Sec- 

19 rotary is authorixed to obtain such information and assist- 

20 ancc from other Federal agencies as may he necessary. 

21 Sfx;. 12. (a) The Board is hen'by authorized to accept, 

22 hold, administer, and utilize gifts, donaticms, and bequests 

23 of property, both real and pei-sonal, and personal services, 
i24 for the pmi>ose «)f aiding or facilitating the work of the 
2r> Board, Gifts and bequests of uuuiey and the proceeds from 
2(> sales of other projieily received as gifts or bequc^sls shall he 
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1 deposited in tlie Tivasuiy in n sepnrAte fund nnd slinll be 

2 disbursed upon order of the Board. 

(b) For the pnr^iose of Federal iueonus estate, and 
ffiU- taxes, projierly accepted under sniisectinn (a) of this 

*^ section shall he considered as a gift or bequest to or for the 
^ ns« of the United States. 

(c) Upon the request of the Board, the Secrotar)' of the 
8 Treasniy \\u\y invest and reinvest in securities ol the United 
^ States any moneys eontnined in the fund lierehi authorized. 

Income aecniing from such securities^ and from any other 

property accepted t(» the credit of the fund authorized herein, 
^ shall be disbursed upon the order of the Board. 

Sec. 13. The Board shall cease to exist no later than 

ten years after approval by the President of the plan called 

for by section 6. 

Sec. 14. The Board shall submit annual reports of its 

activities and progress under this jomt resolution to the 

Secretary of Commerce for his approval and transmittal to 

the President and to the Congress. 
^ Seo. 15. There are hereby authorized to be appropri- 

ated such sums as may be necessary to carry out the provi- 
^ sions of this joint resolution. Appropriations to carry out the 
^ provisions of this joint * resolution may remam available fer 
^ oldigotion and expenditure for such period or periods as may 
^ be specified in the Acts making ^ueh appmpriotions. 
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> CONGRESS Iff n «^^>^^ 

..s-.» II ^ 12555 



IN THE HOUSE OF REPRESENTATIVES 

Januabt 24, 1073 

Mr. McCr^RT introduocd Hi© following bill; which waa referred to t\w C( 
inittce on Science nnd Astronautics 



A BILL 

To establish a program for the United States to convert *o the 
metric system. 

1 Be it enacted by (he Senate and House of Bepresenta- 

2 Hves of the United States of America in Congress assembled, 

3 That there is established, under the general auspices of the 
* Secretary of Commerce, the United States Metric Convcr- 

5 sion Coordinating Commission (hereinafter rofeired to as 

6 the "Commission") . The Commission shall have nine mom- 
^ bers, to be appointed by the President, who shall reprc- 

8 sent (a) business, (b) labor, (c) education, (d) science, 

9 and (e) technology. Each member shall bo compensated at 

I 
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1 the rate of $100 a dny cnch dny during which he is engaged 

2 in the business of the Commission and shall receive travel ex- 

3 peiises while away from his home or regular place of husincss 

4 in the service of Ihe Commission, as a person intermittently 

5 employed in the Government service, under section 5703 (b) 
^ of title 5, United States Code. Members of Congress or other 

7 Federal employees shall not be entitled to such conipensa- 

8 tion but shall be reimbursed for expenses incurred while in 
^ the sen'ice of the Commission. Each member shall have a 

10 iive-year term and may be reappomted by the President. 

11 Sec. 2. The Commission is charged with the responsi- 

12 bility of implementing, with the voluntary participation of 

13 every interested sector and group in the United States, the 
1^ recommendations of the United States metric study, un- 
15 dertaken pursuant to the Act approved August 9, 1968, 
1^ including^ 

17 (1) that the United States change to the interna- 

ls tional metric system deliberately and carefully ; 
19 (2) that this be done through a coordinated na- 

^ tional program; 

^ (3) that detailed plans and timetables bo worked 

^ out, within the guiding framework established and from 
^ time to time revised by the Commistiion, by the various 
^ sectors and interests of the society themselves; 
^ (4) that priority be given to an educational pro- 
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1 gram to be carried out in the Nation^s elementary an'd 

2 secondary schools and institutions of higher learning, as 

3 well as with the public at large, designed to enable all 

4 Americans to think and work in metric terms; 

<> (5) that the appropriate representatives of Anieri- 

6 can enterprise participate in international standards' ae- 

7 tivities; 

8 (6) that in order to encourage efTiciency and mini- 
^ mize tlie overall costs to society, the general rule should 

1^ be that any changeover costs shall lie whore they fall; 

11 and 

12 (7) that the target date for full conversion shuU be 

13 January 1, 1983. 

W Sec. 3. Each agency, entity, and authority of the Fed- 

13 cral Government is authorized and directed to convert to the 

international metric system as soon as possible, and to co-' 

^7 operate fully with the Commission in all respects, 
it8 Sec. 4* On and after January 1, 1983, the sole official 

system of weights and measures m the United States shall be 

^. the international metric system. 

^1 S£f^. 5. The Commission shall transmit to the President 

^ and to each House of Congress an interim report not later 

2' than one year after the date of the enactment of this Act. 

^ Interim reports shall be likewise submitted each year there- 

^ after until January 1, 1983. 
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1 Sec, 6, There are hereby luilhurized to be appropriated 

2 out of any money in the Treasury not otherwise appropri- 

3 ated siu li uniuuuts as are required to cai*ry out the provisions 

4 of this Act, 
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COUPTBOLLEB OSNEBAL OF THE UNITED StaTEB, 

_ WMhitifftan, D,C„ October 21, mi. 

Hon. Wabben G. IAaonubon, 
Chairman, Committee on Commerce, 
V,8. Senate. 

Deab Mb. Craibman : By letter of August 1G» 1071, you requested our c(m- 
ments on 8. 2483. which, If enacted would be cited as the "Metric Conver^n Act 
of mi." 

While we express no views as to the merits of S. 2483, we offer the f(Hlowlnflr 
comments on specific provisions of the bill. 

The purpose of S. 2483 is to provide a national program in order to make the 
international metric system the official and standard system of measurement In 
the United States and to provide for converting to the general use of such system 
within ten years after the date of enactment of this act. 

Section 8(b) states that one of the purposes of the bill is to provide for the 
formulation and initial effectuation of a plan for conversion to the interna- 
tional metric system. Section 101(a) requires the Secretary of Commerce through 
the National Bureau of Standards to develop and report such national plan to 
the President and the Congress within 18 months after the date of enactment 
of the bill. Subsection 101(a)(4) further requires that the plan shall be put 
intQ effect to the extent possible under existing law after the 18-month period 
following enactment of the bill and that the iHan shall include recommendations 
for any legislation needed to further effectuate such plan. 

Although the plan la to be reported to the President and the Congress, the 
bill does not provide for review and approval of the plan and does not state 
which agency or other body is to be responsible for causing the plan to be im- 
plemented and coordinated. The Committee may wish to revise title I to require 
approval of the plan by the Congress and to designate an agency or other body 
to be responsible for implementation and coordination of the plan. 

Section 8(b) states that another puipose of the bill Is to provide certain assist- 
ance to businesses in bearing the cost of such conversion. We suggest that *'aiid 
individuals" be inserted after *'bushiesses" in recognition of assistance to be 
given to individuals by section 202(b)(1). 

Section 202(b) (1) authorises the Administrator of the Small Business Admin- 
istration to make grants not exceeding $2,000 to individuals to defray certain 
non reimbursable expenses necessary to th^r continued employment In a trade 
or business. The potential dimensions of this program may be very extensive. 
Therefore, we suggest that to provide adequate guidance to the Administrator, 
the bill specify criteria that individuals must meet to qualify for such grants. 

Tile bill contains no requirement in section 203 that the red^ent of financial 
assistance afford access to records by the Comptroller General. We suggest that 
subsection 208(b) should be aiH;>ropiiately modified to provide such access. 

Such authority is provided to Federal grantor agencies and the Comptroller 
General with respect to grants-in-aid to States pursuant to section 202 of the 
Intergovernmental CooperaUon Act of 1068, 82 Stat 1101. We recommend that 
similar authority be provided with respect to recii^ents of funds below the State 
level as well as other recipients under the proposed legislation. This could be 
accomplished by adding another subsection to section 203 of the bill, to read 
as follows: 

''(g) Any agency or organization which receives assistance under this section 
shall make available to the Commissioner of Bducatlon and the C<»nptroller 
General of the United States, or any of their duly authorized representatlveSi for 
purposes of audit and examination, any books, documents, paipers and records 
that are pertinent to the assistance received by such agency or organisation 
under this section.** 

Section 203(e) does not state the per centum of program or project costs that 
Federal assistance shall not exceed. 

Attached for your consideration are s<Hne editorial <dianges which we believe 
should be considered by the Ck>mmittee« 
Sincerely yours, 

ROBEBT F. ITgryJi^ 

Depuiy Comptroller General of the United States. 

Bndosure. 

Attacruent 

Editorial ohangeM 

On page 2, ihie 1, Insert "has not converted or** after "the world that'* 
On page 4, line 15, add "of this section** after "subsection (b) .** 
On page 7, line 16, "cause** should be "clause.** 



30 



OpncE OP THE Deputy Attorney General, 

^. « ^^(^Mngton,D,C,, October 26, 1971. 

Hon. Wabren G. Maonuson, 

Chairman, Setiate Commerce Committee^ 

Washington^ D.C. 

Dear Senator : This is In response to your request for the views of the Depart- 
ment of Justice on S. 2483, the Metric Conversion Act of 1971. 

On the Uisls of findings that the United States is the only nation in the world 
not converting to the international metric systeui/and Uiat benefits would accrue 
to the United States from the adoption of such a system, the bili would provide 
for conversion by the United States to tlie general use of the system as the official 
and standard means of measurement. To accomplish the purposes of the bill, 
the Secretary of Commerce would be directed to develop a national phin and to 
rei)ort to the President and Congress within eighteen months after enactment 
of the bill. Appropriate amendments to provide tax assistance would be made 
to the Internal Revenue Code and arrangements for public education would be 
carried out by the Commissioner of Education in consultation with the Secretary 
of Commerce 

Whether this legislation should be enacted involves policy considerations as 
to which the Department of Justice makes no recommendiation. 

The Office of Management and Budget tms advised that there is no obJecUou 
to the submission of this report from the standpoint of the Administration's 
program. 

Sincerely, 

Richard G. Kleindienst, 
Deputy Attorney General. 

Federal Trade Commission, 
WaBhington, D.C, February 29, 1972. 

Hon. Warren G. Maonuson, 
Chairman, Committee en Commerce, 
Washington, D.C. 

Deab Mr. Chaibman : This is in response to your request for the Commission's 
comments on S. 2483, 92d Congress, 1st Session, a bill **To provide a national 
program in order to make the international metric system the official and standard 
system of measurement in the United States and to provide for converting to the 
general use of such system within ten years after the diate of enactment of this 
Act." 

Briefly stated. Title I of the subject bill directs the Secretary of Commerce, 
through the National Bureau of Standards, to develop and implement a coordi- 
nated national plan of metric conversion. The pkin is to be submitted to Congress 
within eighteen months of enactment of the bili, and the Secretary of Commerce 
is authorized to implement the national plan through Government regulations 
and purchases. 

Title II of the bill provides for a program of metric conversion assistance 
which includes allowing machinery and other equipment purchased for metric 
conversion to be given, for tax purposes, a usetful life of one-half of the usual 
useful life of the machinery, if it is purchased in the United States. In addition, 
Title II requires the Commisioner of Education, in consultation with the Secre- 
tary of Commerce, to make grants to, and contracts with, institutions of higher 
education, and State and local educational agencies, to develop and carry out 
programs of public education necessary to carry out the adoption of the inter- 
national metric system as the official and standard system of measurement for 
the United States. 

The Commission is unaware of any indictaora which could be used to measure 
the impact of conversion to the metric system on United States trade practices. 
However, such a conversion is unlikely to l^ve a significant in)q[)act on the 
Commission's ability to perform its statutory duties, although it will require, 
as it will with reeqpect to the nation in general, an educational process. The 
desirability of enacting the subject bill, in the opinion of the Commission, can 
best be deteiinined by those responsible for its implementation, and those who 
would be more substantial^ affected thereby. Consequently, the Commission 
defers to the views of the .Department of Commerce and other agencies more 
likely to be substantially affected. 

By direction of the Commission. 

Chables a. Tobin, Beeretary. 
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United States Postal Sebvicb, 

Law Depabtment, 
Waahingtm, May 1972. 

Hon. Warben O. Maonuson, 
Chairman, Committee on Commerce, 
United States Senate, 
Washington, D.C. 

Dear Mr. Chairman : This is in reply to your request for n report on S. 2483, a 
bill to make the international metric system the official and standard system of 
measurement in tlie United States and to provide for converting to the general 
use of such system within ten yeani after the enactment of the bill. 

This report is concerned with sections 1 through 3 and title I of the bill, which 
would direct the Secretary of Commerce through the National Burieau of Stand- 
ards to develop and imiilement a plan for conversion assistance to the public 
through tax incentives and other means, would not affect the Postal Service. 

The Postal Service does not object to conversion to the metric system. Although 
conversion would undoubtedly be expensive and troublesome for the Postal 
Service (as for other very large enterprises) during the period of transition to 
the new system, these short-term detriments would appear to be heavily out- 
weighed by the general long-term lienefits that could be expected to result. 
Sincerely, 

RoQEB P. Craio, 
Deputy General Counsel. 



U.S. Atomic Energy Commission, 

Washington, D.C, May 25, 1972. 

Hon. Warren G. Maonuson, 
Chairmant Committee on Commerce, 
U.S. Senate. 

Dear Senator Maonuson : The Atomic Energy Commission is pleased to reply 
to your letter of September 7, 1971, requesting our views on S. 2483, a bill ''[t]o 
provide a national program in order to make the international metric system the 
official and standard system of measurement in the United States and to provide 
for converting to the genernl use of such system within ten years after the date 
of enactment of this Act." 

The Atomic Energy Commission supports the objective of standardization on 
the basis of the international metric system of measurement, and we believe that 
a period of ten years is a reasonable time frame within which to accomplish such 
conversion in this country. On the specifics of this bill w*e defer to the views of 
the departments and agencies which would be more directly involved in the ad- 
ministration of this effort. 

This bill, to be cited as the *'Metric Conversion Act of 1071", would declare it 
to be the policy of this Government to adopt the international metric system as 
the "official and standard system of measurement for the United States" and to 
provide for the conversion to such system within ten years from the bill's enact- 
ment. To effectuate this policy, the Secretary of Commerce, acting through the 
National Bureau of Standards, would formulate a national plan of conversion 
and report such plan to the President and Congress within eighteen months from 
the time of enactment of this prc^osed legislation. Tlie plan would be developed 
uiaking use of the results of the comprehensive Metric Study authorized by the 
Congress in 1968 and carried out by the Secretary of Commerce. 

la the course of devising tliis plan, the Secretary of Commerce would consult 
with other government agencies, as well as foreign governments and international 
organ)7.ation8, and would also provide for appropriate participation by advisory 
boards consisting of representatives of "industry, science, engineering, and labor" 
who are appointed by the President for the purpose of assisting in this effort. 
Following the initial eighteen-month period, the plan would be placed into effect 
"to the extent possible under existing law" and would include recommendations 
for any further enabling legislation deemed necessary' for its effectuation. Another 
essential part cf this Plan w*ould be the formulation of proposed regulations pro- 
viding for such conversion in the activities of the Federal Government. The 
President would b"^ authorized to make these regulations effective. 

Under Section 2CZ of the bill the Commissioner of Education, in consultation 
with the Secl-etary of Commerce, would be obligated to make such grants and 
enter into such contrt'cts with institutions of higiier education. State and local 
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education agendeSp and other public and private nonprofit organizations for the 
development and conduct of ^^programs of public education*' as are necessary to 
accomplish the stated policy of thib 1>111. 

The development of a program of technical assistance to industry and labor for 
the purpose of conversion would also be made a part of the plan. In furtherance 
of this purpose. Title II of the bill would amend the Internal Revenue Code to 
permit accelerated depreciation, of U.S. manufactured machinery and equipment 
placed Into service for replacement purpop^s is a result of the conversion. Fol- 
lowing submission of the national plan of conversion, the Secretary of the 
Treasury would be required to submit to Congress any additional changes in the 
Federal income fax laws which are necessary or desirable to assist in carrying 
out the plan. In addition, the bill would amend the Small Business Act to au- 
thorize the Administrator of the Small Business Administration to make Joans 
to assist business concerns which are **Hkely to suffer substantial economic in- 
Jury" as a result of the conversion. The Administrator of the SBA would also be 
authorized to make maximum grants of $2,000 to individuals in orders to defray 
nonreimbursable expenses which must be incurred as a consequence of the con- 
version for the purpose of acquiring tools or instruments necessary to their con- 
tinued employment in a trade or business. 

Not later than two years after the bill l)ecomes effective the Secretary of Com- 
merce would be required to begin submitting annual reports to the President and 
Congress concerning the progress being made under the plan, the costs and bene- 
fits being realized under it, and any additional legislation believed necessary to 
carry out the plan. 

From ATO's standoint, the impact of converting to the metric system would be 
felt to varying degrees. Our basic research effort already generally employs the 
metric concept* since It is the international language of the physical and bio- 
logical sciences. On the other hand, in those programs which are largely engi- 
neering In nature and in which measurement is usually in English, specialized, or 
mixed units, the conversion effort would be considerably greater, with attendent 
costs and problem areas. Nevertheless, we believe that in the long run the benefits 
to be realized by using a simpler and uniform system of measurement would far 
outweigh the disadvantages inherent in conversion to the system. 

The Office of Bianagement and Budget has advised that while there is no objec- 
tion to taie presentation of this report, enactment of the Joint resolution pro- 
posed by tJie Department of Commerce (S.J. Res. 219), in lieu of S. 2488, would 
be consistent with the Administration's objective. 
Sincerely, 

John A. Brlbwine, 
. Deputy Oeneral Manager. 



Dbpabtment of Aobioultubb, ~ 

OmoB OF THE Seobetabt, 

««« «r « « Wa$Mngt<nt, D.O.May 26. im. 

Hon. Wabbbn O. Maonubon. 

Chairman, Oommliffie on Vommeroe, 

U.8. Senate. 

a ^SiL^"^**^^ • ^ response to your request for our views on 

8. 2488, To provide a national program in order to make the international 
metric system the oflftdal and standard system of measurement in the United 
States and to provide for converting to the general use of such system within 
ten years after the date of enactment of this Act,** 

The Department favors legislation to implement metric conversion, but defers 
to the. Department of Commerce as to the form of such legislation. 

Increased involvement in international affairs and the world-wide trend to 
usage of the metric system have already necessitated more extensive use of it 
in agricultural trade. 

Universal adoption of the system would bring uniformity with definite long- 
run advantages to agriculture. For example, marketing efiftdency would improve 
from the use of metric units. Numerous c<mver8ions of weights and measures 
are now required for agricultural products which are sold in units such as pounds, 
gallons, and bushels, and containers of various shapes and sizes. Under the metric 
system conversions would be reduced and simplified. Full adoption of the metric 
system would eventually eliminate confusion and errors currently resulting from 
use of both the ''English" system and the metric system. 
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We believe that some improvement in efficiency is possible in the use of the 
English'' system. However, the disruption among those involved would be of 
such magnitude that direct conversion to the metric system is preferred. 

The Office of Management and Budget advises that while there ie no objection 
to the presentation of this report, the enactment of the Joint resolution proposed 
by the Department of Commerce (8.J. Res. 219), in lieu of 8. 2488, would be con- 
sistent with the Administration's objectives. 
8incerely, 

J. Phil Oahfbeu^ Under Seoretary. 



BzBounvB OmcB of the Pbssxdbztt, 
OnnoB or Bubbqbnot Pbepabbdnsss, 
„ Wathingtim, D O. May 26, IBtB. 

Hon. Wabben O. Maqnubon, 
Ohairmant Oomtnittee on Commerce, 
Washington, D.O, 

Dbab Mb* Chaibuan : This is in reply to your request for comments of this 
A^ncy concerning 8. 2483. 92nd Congress, a blU cited as the "Metric Conversion 
Act of 1971." 

The Office of Emergency Preparedness stronflfly feels that the long-range bene- 
fits of conversion to the metric system would far outweigh any temporary dif- 
ficulties that might occur during the transition period. 

As to whether the subject bill is the best approach for accomplishing the tran- 
sition to the metric system, however, the OflSce of Bmergency Preparedness 
defers to agencies that would be more directly involved in its implementation. 

The Office of Management and Budget advises that while it has no objection 
to the submission of this report, enactment of the Joint Resolution proposed by 
the Department of Commerce (8.J. Res. 219), in lieu of 8. 2488, would be con- 
sistent with the Administration's objectives. 
8incerely, 

G. A. LXNO0I.N, Director. 

National Aebonautics and 8pace Aduinistbation, 
_ _ Washington, D.O., May 26, 1972. 

Hon. Wabben O. Magnubon, 

Ohadrman, Oommittee on Oommerce, Washington, D.O. 

Dbab Mb. Chaxbman : This is in further reiAy to your request for the c<Mnments 
of the National Aeronautics and 8pace Administration on the bill 8. 2488, **To 
provide a national program in order to make the Internationa) metric system 
the official and standard syBtm of measurement in the United 8tate8 and to 
provide for converting to the general use of such system within ten years after 
the date of aiactment of this Act" 

8. 2483 would make it the official policy of the United 8tates to adopt the 
Dtfotric oystm as the oflElcial and standard system of measurement for the United 
8tate8, and would provide for converting to the general use of such systm within 
ten yeans. 

Under this hill the 8ecre4)ary of Commerce would be given the responsibility 
for developing a national plan for conversion to the metric system with the re- 
quirement that he cioordinate fully with agencies of the Federal, state and local 
governments, foreign governments and international oiiganlEations, educaU(mal 
institutions, and representntives of industry, science, and laibor. 

Assistance to businesses for such ccnverslon would be made available thiough 
certain preferential tax treatments and through the the Soiall Business Admin* 
istration. Assistance to educational institutions to implement the policy of con* 
version to the metric system would be made available tlirough the Oornmlssioiier 
of Bducatiion. 

The National Aeronautics and Space Administration has already implemented 
extensive use of the metric system and endorses the full conversion to metric 
measuranent 

For the reasons that are listed below, the Joint res^Hution pioposd by the De* 
partment of Commerce ( 8. J. Res. 219) is preferred over S. 2488. 

1. 8.J. Res. 219 would creates National Metric G<mver8ion Board of 26 persons, 
21 appointed by the President plus two members of the House of Representatives 
and two members of the Senate. This Board, which could have very broad repre- 
sentation, would be reapcmsible for planning and carrying out the metric conver- 
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sloiL S. 2483 merely directs the Secretary of Oommerce to prepare the plan with 
the help of the National Bureau of Standards. 

2. S.J. Res. 219 would authorize the Board to begin impaementation of the 
plan upon approval by the President S. 2483 merely states that the plan shall go 
into effect, to the extent possible under existing law, after an 18-month period. 

3. S.J. Res. 219 would authorize the Bcmrd to conduct public information pro- 
grams. It would authorize consultation by the Secretary of HEW and the Direc- 
tor, National Science Foundation with educational associations, all of which 
would promote better public understanding of the metric system. 

4. S.J. Res. 219 would authorize consultation by the Sccretarj- of Commerce 
with the National Conference of Weights and Measures so as to assure that state 
and local officials are appropriately injK>rmed and assisted in their efforts to 
bring about conversion. 

In view of the foregoing and lotber provisions, we believe that S.J. Res. 219 is 
a more carefully constructed instrument ; it sets forth the national policy clearly 
and it provides sound, practical means for implementing tihat policy. 

In addition, S. 2483 contains provisions that would have, the 'effect of subsidiz- 
ing certain groups affected by the conversion. It provides for tax assistance, loans, 
and grants to small busineeses, and educational institutions «und others to help 
defray some of the non-recurring expenses of conversion. In addition to the sub- 
stantial cost to the government, these provisions could involve an unwarranted 
amount of regulation and litigation. S.J. Res. 2^ makes no Provision for subsi- 
dies, but rather adopts the strong recommendation of the wtric System Study 
that the conversion be carried out in general without federar subsidies. S.J. Res. 
219 woidd authorize that funds be appropriated to cover the expenses of tbe per- 
*)nnel and activitiee of tlie Metric Conversion Board. 

The Office of Management and Budget has advised tliat, w<hile there is no ob- 
jection to the submission of this report to the Congress, enactment of S.J. Res. 
219 in lieu of S. 2483 would be consistent with the Administration's objectives. 
Sincerely, 

H. Dale Gbubb, 
Assistant Administrator for Legislative Affairs, 



UNiTEa) States Depabthent of the Interiob, 

Office of the Secretary, 
Washington, D.C, May 30, 1972. 

Hk>n. Warren Q. Maonuson, 

Chairman, Committee on Commerce, Washington, D,C, 

Dbab Mb. Chairman : Your Committee has requested the views of this Depart- 
ment on S. 2483, a bill "To provide a national program in order to make the inter- 
national metric system the official and standard systm of measurement in the 
United States and to provide for converting to the general use of such system 
within ten years after the date of enactment of this Act*' 

'Although we would have no objection to enactment of legislation to implement 
metric conversion we deter to the views of the Department of Commerce tot the 
reaemis cited herein. 

S. 2483 provides that the Secretary of Commerce, through the National Bureau 
of Standards, shall develop and report to the President and the Congress, within 
18 months, a national Plan to carry out the declared policy of the Federal Gov- 
ernment to adopt l^e international metric ssrstem and to convert to the general 
use of euch system within 10 yeara The national metric iidan would be put into 
effect to the extent possible under exisrting law, and the President would be au- 
thorized to make effective regulations requiring conversion in the activities of the 
Federal Government In addition, necessary legislation on conversion would be 
considered by the Congress. The proposed legislation also provides for metric con- 
version tax asstistance, conversion assistance to buoinesses and Individuals by 
means of direct or guaranteed loans, and for programs of public education. 

Public Law 90-472 (82 Stat 008) authorised the Secret4iry of CcMnmerce to 
make a study to determine the advantages and disadvantages of increased use 
of the metric system in the United States. ThjB law directed the Secretary to sub- 
mit within three yearfi after its enactment a full and complete report of his find- 
ings together with such, recommendations as he considered appropriate and to the 
best interests of the United States. 

Pursuant to this directive, the Secretary of Commerce issued a i*eport in July 
1971, which, in substance, recommended that the United States adopt the inter- 
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national metric system through a coordinated national plan within a period of 
ten years. 

It is our understanding that tlie Department of Commerce has submitted draft 
legislation for suhsnission to the Congress which would implement its recom- 
iiiendations for a national i)olicy in relation to ccniversion to the metric system. 
That legislation has been introduced as S. J. Res. 219. 

It is for this reason that we defer to the views of the Department of Commerce 
UK to the need for and advisability of enactment of S. 2M83. 

The Office of Management and Budget has advised that, while there is no ob- 
jectioii to the presentation of this reiwrt, enactment of S. J. Res. 210 in lieu of 
8. 2483 would be consistent with the Administration'^ objective. 
Sincerely yours, 

HoLLis M. Dole, 
A88i8iani Secretary of the Interior. 



General Services AnMiNisTRATioN, 

Waahtngton, B.C., May 30, 1012. 

Hoa Warren O. Maonuson, 
(Jhainnatif Committee on Commerce, 
Waahittfftott, B.C. 

Dear Mr. Chairman : Your letter of September 7, 1971, requested tlie views of 
the General Services Administration on S. 2488, 02nd Congress, a hill "To provide 
a national program in order to make the international metric system the official 
and standard system of measurement in the United States and to provide for con- 
verting to the general use of such system within ten years after the date of enact- 
ment of this Act" 

The bill would declare it to be the policy of the Federal Government to adobt 
the international metric system as the official and standard system of measu]^ 
ment for the United States and to convert to general use of the system within ten 
years. The bill provides for the formulation of a plan for conversion, assistance 
to businesses in bearing the costs, and a national education program on the 
subject. 

Within 18 months, the Secretary of Commerce, through the National Bureau 
of Standards, would develop a national plan making full use of studies conducted 
under Public Law 00-^72, approved August 0, 10C8 (82 Stat 693). In GSA's final 
report to the Secretary of Commerce in connection with that study, we stated on 
August 26, 1970, *'A-nationally planned program to increase the use of the metric 
system would forestall the confusion to consumers which an unplanned increase 
would create, but would introduce the practical difficulty of educating the public 
in the use of metric units. A ten year iieriod for tliis program would appear to be 
reasonable." S. 2483 is consistent with that statement 

We concur in the findings listed in section 2 of the bill, and endorse its purpose 
as consistent with sound management principles and essential to remaining com- 
Iietitive in international commerce. 

As to costs, we estimated in the above-mentioned report to the Secretary of 
Commerce that the cost to GSA would be approximately $1 million during the 
transition period, and that if the conversion included metric tmsed engineering 
standards as well as metric measurement units, an annual cost of $100,000 for 
an indefinite i)eriod af<er the transition period, due to the need for dual inven- 
tories of replacement parts and equipment 

The Office of Management and Budget has advised that while there is no ol^ec- 
tion to the submission of this report to your Committee, enactment of the Joint 
Resolution proposed by the Department of Commerce (S. J. Res. 219), in lieu of 
S« 2488, would be consistent with the Administration's objectives. 
Sincerely, 

Harold S. Trimmeb, Jr., 
AaaUtant Admtntatrator. 



Ofeioe of the Secrctary of Transportation, 
Waahinffton, D.C., June £, 

Hon. Warren G. Maonuson, 
Chairmant CommUtee on Commerce, 
Waihington, B.C. 

Dear Mr. Chairman : This is in response to your request for D^artmental 
comments on S. 2488, a bill : 
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"To provide a national program in order to make the international metric sys- 
tem the official and standard system of measurement in the United States and to 
provide for converting to the general use of sucti system within ten years after the 
date of enactment of this Act." , . , ^. , 

Tltte I would require the Secretary of Commerce, acttog ttirough the National 
Bureau of Standards, to develop a plan for implementing the metric system as the 
official system of measurement for the United States. It would be required that 
the plan make full use of studies and consultations carried out pursuant to P.L. 90- 
472, an act which authorized the Secretary of Commerce to make a study to deter- 
mine the advantages and disadvantages of increased use of the metric system in 
the United States. ^ , ^ t. « 

Title II provides for a program of metric conversion assistance. It would allow 
machinery and other equipment purchased for metric conversion to be given a 
useful life of one-half the usual useful life of machinery for tox purposes, pro- 
vided the machinery is purchased within the United States. As a result of the 
metric conversion, the Small Business Administration would be authorized to 
make grants not to exceed $2,000, to individuals who must acquire new tools or 
instruments; loans would also be authorized for small businesses which are 
likely to suffer substantial economic injury without assistance. Finally, the U.S. 
Office of Education would be authorized to undertake public education programs 
deemed necessary to carry out the policy of the Act 

While the adoption of the international metric system would provide an at- 
mosphere in which the United States could trade in world markets on an equal 
footing with other nations, not handicapped by standards that are incompatible 
with our own, the implementation of such a system would be of immediate con- 
cern to the Department of Commerce. We, therefore, defer in our comments on 
S. 2488 to that Department 

The Office of Management and Budget has advised that there is no objection 
to the submission of this report for the consideration of the Congress, and that 
enactment of the Joint Resolution proposed by the Department of Commerce 
(S.J. Res. 219) in lieu of S. 248S, would be consistent with the Administration's 
objectives. 

Sincerdy, 

John W. Babnuu, General OaunseU 



Depabtment of thb Am Fohce, 
Waahingtcm, D.O., June 6, 197t 

Hon. Wabben G. MAomrsoN, 
Chairman, Oammittee on Oammerce, 
U.8. Senate. 

DcAB Mb. Chaibman: Referaice is made to your request to the Secretary of 
Defense for the views of the Department of Defense with respect to S. 2488, 
02nd Congress, a bill "Metric Conversion Act of 1071.** The Secretary of Defense 
has assigned to the Department of the Air Force the re^nsibility for express- 
ing the views of the Dcipartm^t of Defense. 

The puipose of S. 2488 is to provide a national program in order to make the 
international metric system the official and standard system of measurement in 
the United States and to provide for converting to the general use of such system 
within t^ years after the date of enactment of this Act 

The Department of the Air Force, as the executive agent for metrication, in 
conjunction with the DOD Metric Steering Ccnnmittee^ and on behalf of the De- 
partment of Defense, recognizes that any decision to adopt the metric system of 
measuronent is national in scope. Ccmsequently, we have not taken a position 
either for or against such conversion* It is noted, however, that directed con- 
version would have a significant impact on budget and (^[)emtional c<msiderations 
within the IN^rtment of Defense. This is particularly notewortliy during the 
current period of fiscal constraints when the limited funds available must be 
applied to the most urgent needs of National security. 

The estimated costs associated with conversion could be high. However, we 
assume that conversion would be made only if benefits exceed costs. 

TIds report has been coordinated within the Department of Defense in accord- 
ance jwlth procedures prescribed by the Secretary of Defense. 

The Official of Management and Budget advises that, while there is no ob- 
Jectibn to the presentation of this report for the consideration of the Com- 
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mittee, enactment of the Joint Resolution proposed by the Department of Com- 
merce (S.J. Res. 219), in lieu of S. 2483, would be consistent with the Admin- 
istration's objectives. 
Sincerely, 

Philip N. Whittakes, 
A»8i8tant Secretary of the Air Force {Installation and Loffistict), 



National Science Foundation, 
_ Washington, June 9, 197t. 

Hon. Wabben G. Maonvson, 
OhairmaHt Committee on Commerce, 
Washington^ D.O. 

Deab Mb. Chaibuan: This is in response to your letter of August 16, 1971, 
requesting the comments of the National Science Foundation on S. 2488, the 
Metric Ctmyerslon Act of 1071. 

The Foundation strongly supports the enactaient of legislation for this pur- 
pose. As Section 2(b) recognizes, the American scientific community, like the 
world scientific (community in graeral, has used the metric system for many 
years, and most basic engineering research in the United States is also reported 
in metric units (although engineering calculations are usually made in BngUsh 
units). We feel that the country and the world would be better off with uniform 
systems of weiglxts and measures. 

While the National Science Foundation cleariy favors adoption of the metric 
system, it has no direct responsibilities assigned to it under the legislation. 
Accordingly, we would defer to the views of the National Bureau of Standards 
and the Department of Commerce on this matter. 

We would like to make one observation, however. Adult community education 
through, for example, radio and television spots and displays in public buildings 
and at public events is very important. The problems of metric conversion are 
not essentially scientific but rather involve the adjustment of the American 
public in general and American business hi the \v«ys and means of the sys- 
tem. A Galliu> P(^l reported in the Washington Post of Sunday, October 3, 
197t indicated that more than half of the American public does not even 
know what the metric system is, and those who were aware of the metric 
system divided evenly on its adoption. The American scientific community 
will not be significantly affected by the conversion of the United States to 
the metric system (or the failure to do so), but the American public and 
American business will be greatly affected through such a conversion. Any 
metric conversion legislation must be clearly and specifically directed to the 
problems which these groups will undoubtedly encounter. 

The Office of Management and Budget has advised us that, while there is no 
objection to the submission of this report, enactment of the Joint Resolution 
proposed by the Department of Commerce (S.J. Res. 219), in lieu of S. 2488, 
would be consistent with the Administration's objectives. 
Shicerely yours, 

R. L. BISPILXNOHOTF, 

(For H. Guy Stever, Director) . 



Department of State, 
Washington, D.C.t June 1972. 

Hon* Wabben G. Maonuson» 

Chairman, Committee on Commerce, U,8, Senate, 

Deab BfB. Chaibuan: In your letter of August 16, 1971, you requested the 
comments of the Department of State on S. 2488, a bill "to provide a national 
program in order to make the international metric system the official and 
standard system of measurement in the United States and to provide fbr con- 
verting to the general use of such system within ten years after the date of 
enactment of tliis Act*' 

The Department of State endorses the basic objective of achieving a planned, 
gradual transition to the predominant use of the international metric system 
in the United States. Adoption of the international metric system would 
facilitate the exportation of manufactured commodities from the United States 
by increasing the compatibility between United States manufacturing practices 
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and overseas market requirements. The Department considers, liowever, tliat 
Senate Joint Resolution 210 represents tlie most appropriate approacli to aclilev- 
ing this objective. 

Title II of S. 2483 provides for govermueut assistance to private business In 
the form of accelerated depreciation schedules, otlier tax heueiitM and loims 
and grants to businesses and individuals. S..T. Res. 210, on the other han<U Indi- 
cates that muxinmin efficiency will result and **uilnlnnun costs for conversion 
will be incurred If the conversion is carried out In general without Fe<leml 
subsidies." The Department Is In agreement with the latter view. 

One aspect of the proposed tax benefits In Section 201 of S. 2483 raises i>ar- 
ticular trade iiollcy problems. This Is the provision that the benefits would 
apply only to property manufactured in the United States and substantially 
all the comi)onents of which are manufactured in the United States. In various 
commercial agreements, including the General Agreement on Tariffs and Trade, 
the United States Is committed to the principle that Imported products shall be 
accorded treatment no less favorable than that accorded like products of 
national origin with respect to laws and regulations affecting their use. If 
the United States were to exclude imported equipment from tax benefits for 
property used in carrying out the metric conversion program, other nations 
would regard the exclusion as a new non-tariff barrier to trade. Tliis develop^ 
ment would impede efforts being made by the United States to reduce or elimi- 
nate non-tariff barriers around the world that serve to Impede the development 
of United States exports. In addition, it is |M)ssible that countries whose trade 
was adversely affected by the measure would seek to retaliate against imports 
from the United States. 

The Oflace of Management and Budget advises timt from the standpoint of 
the Administraticm's program there is no objection to tiie submission of this 
report and that enactment of S.J. Res. 210 in lieu of S. 2483 would be consistent 
with the Administration's objectives. 
Sincerely, 

DAVzn M. Abshire, 
Assistant Secretary for Congressional Relations, 



The Secretary of Commerce, 
WaMngton, D.C?., February 29, mt. 

Hon. Spibo T. Aqnew, 

President of the Senate, Washiftfftont D*C, 

Dear Mb. Fbksident: Enclosed are four copies of a draft Joint Resolution 
"To establish a national policy relating to conversion to the metric system in the 
United States" 

together with a statement of purpose and need in support thereof. 

The Department of Commerce urges enactment by the Congress of this Joint 
Resolution for the reasons set forth in the statement of purpose and need. 

We have been advised by the Office of Management and Budget that enact- 
ment of this draft Joint Resolution would be consistent with the Administration's 
objectives. 

Sincerely, 

Karl B. Bakke, 
Acting Secretary of Commerce, 

Enclosures. 

Dbpartment of Commerce— Statement of Pubpose and Need— S.J. Res. 219 

In view of the increased use of the metric system of measurement in interna- 
tional trade and its adoption by virtually every major nation In the world, the 
Congress, by Public Law 00-472 in 1068, directed the Secertary of Commerce to 
undertake a three year study of the metric system so as to determine its impact 
on the United States. The Secretary's final report, submitted in July 1971, con- 
cludes that eventually the United States will Join the rest of the world in the use 
of the metric system as the predominant common language of measurement 
Rather than drifting to metric with no national plan to help the sectors of our 
society and guide our relationships abroad, a darefully planned transition hi 
which all sectors participate voluntarily is preferable Such a plan would 
assist these sectors in adjusting to the metric system more efficiently, more 
effectively, and more economically. 




39 

As a means of providing an effective clmngeover to tlic metric system, tliere 
is licrewitli proposed a Joint Resolution wliieli wuuld estublisli n national policy 
for converting to tlie metric system in tiie United states. The Resolution, after 
describing previous United States involvement in metric system measurement 
activities, declares that the policy of tliis Nation shall be to facilitate and encou- 
rage the substitution of tlie metric system of weights aud mensures in place of 
the current customary measurement units in education, trade, commerce and all 
other sectors of the economy. It is intended tiuit metric units would become tlie 
predominant though not exclusive, language of measurement witliin a i)eriod of 
ten years from the date of tliis Resoluticm's enactment 

Ajiotlier imi)ortant imrt of this policy pertains to the retention in new metric 
lan;niajG;e standards of tliose U.S. engineering designs, practices, and conven- 
tions that are internationally accepted or embody superior teclinolog^*. It would 
also be tliis countrj^'s intention to cooi)erate witli foreign governments and private 
international organizations which are concerned with tlie encouragement and co- 
ordination of the increased use of metric measurement units or engineering stand- 
ards based on such units. Finally, it would be the iK>licy to conduct extensive 
publication information and educaticmal programs through use of tlie public 
media so as to familiarize the public witli the meaning and applicnltility of metric 
terms and measurements in their daily life. In addition, the Secretary of Health, 
Education, and Welfare and the Director of the National Science Foundation are 
authorized to counsel and consult with educational associations and groups so as 
10 assure tliat tlie metric s>*stem of measurement is made a iiart of the curricula 
of the Nation's educational institutions and that teachers and other personnel 
are proi>erly trained to teach tlie metric system of measurement Further, the 
Secretary of Commerce is authorized to consult with the National Conference of 
Weights and Measures so as to assure tiiat State and local weights and measures 
officials are appropriately Informed of the Intended metric changeover and are 
thus assisted in their efforts to bring about timely amendments to weights and 
measures laws. 

To carry out thee policies, the Resolution would establish a National Metric 
Conversion Board composed of not more than 21 distinguished private citizens 
appointed by the President and 4 members of tlie Congress selected by the Spealcer 
of the House of Representatives and the President of the Senate. One of the initial 
functions of this Board would be to develop and submit to the Secretary of Com- 
merce, for his approval and transmittal to tlie President, a comprehensive plan 
to accomplish the changeover to tlic metric system of measurement In tlie United 
States. This plan shall be submitted to the Secretary within 12 months after funds 
have been an)ropriated to carry out the Resolution's provisions. The Resolution 
would give no compulsory* powers to tlie Board and the changeover proiiosed by 
the Board In Its plan would be entirely voluntary. 

In developing the plan, tlie/'Board would i)e required to consult wltli United 
States commerce and toidustry, including small business, science, engineering, 
labor, education, consumers, nationally recognized standards developing and 
coordinating organizations, government agencies at the Federal, State, and 
local level as well as, where appropriate, uitii foreign governments and pub- 
lic international organizations. Upon the approval of the plan by the President, it 
would be submitted to the Congress. The Board, after approval by the Presi- 
dent, would begin Implementation of the plan except for those recommenda- 
tions In the plan, if any, which would require legislation. The life of the Board 
would be no longer than 10 years after its plan Is approved by the President 

The Resolution makes provision for an Executive Director and a stafiT to assist 
the Board. In carrying out Its duties, the Board would be authorized to enter 
into contracts, conduct hearings, establish committees and advisory panels, and 
perform such other acts as may be necessary to Implement the functions pre- 
scribed by the Resolution Annual r^rts of Its progress would be submitted by 
tiie Board to the Secretary of Commerce for his approval. The Secretary would, 
in turn, forward such reports to the President for his approval and tninsmlttal 
to the Congress. 

The Resolution would authorize the appropriation of such sums as may be 
necessary to carry out its provisions. The appropriations would be available for 
obligation and expenditure for such periods as si)eclfled In the Acts making such 
appropriations. 

It is estimated that exendltures in the first full year of operation would approxi- 
mate tiiree million dollars* 
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Federal Trade Ck)uui88ioN, 
Washington, D,C,, May 8, 1972, 

Hon. Wabren 6. Magnuson, 
Chairman, Committee on Commerce, 

Senate, 
Washinffton, D,C, 

Dear Mr. Chairman : This report is in response to your request for the Com- 
mission's views on S.J. Res. 219, d2d Congress, 2d Session, a Joint resolution **To 
establish a national policy relating to conversion to the metric system in tiie 
United States." 

This resolution calls for the establishment of a National Metric Conversion 
Board, having not to exceed twenty-one membera. One of the Initial duties would 
be to submit to the Secretary of Commerce, within twelve months after funds 
have been appropriated, a comprehensive plan to carry out the conversion to 
the metric system. Presidential approval of the plan would be required, where- 
upon it' would be summitted to Congress. Implementation of the plan would 
commence after Presidential approval, except for those aspects requiring 
legislation. 

The resolution authorizes the Board to enter into contracts, conduct hear- 
ings, and perform other functions necessary to carry out its duties. The Board 
would be required to submit annual reports to the Secretary of Commerce con- 
cerning its progress hi accomplishing the change. In addition, the resolution 
makes it the policy of the United States to conduct public informatioa and 
educational programs to familiarize the public with the metric system, and to 
insure that the metric system is induded in the curricula of educational 
Institutions. 

Despite the absence of any means for determining the impact of conversion 
to the metric system on United States trade practices, the Commis^on does not 
believe that such a conversion is likely to have a significant impact on its abil- 
ity to perform its statutory duties in relation to those practices. The merits of 
S.J. Res. 219 can best be evaluated by the agencies which would be responsible 
for its hnplementation, and those which would be more substantially affected 
thereby. Consequently* the Commission defers to the views of such agencies. 

By direction of the Commission. 

In granting clearance of this report the OflSce of Management and Budget sug- 
gested that the Committee be advised as follows : 

'*The FMeral Trade Commission has been advised by the Office of Management 
and Budget that while there is no objection to the submission of this report, the 
enactment of S.J. Res. 219 would be consistent with the AdminlstraUon's 
objectives." 

Charues a. Torin, Secretary. 

The White House, 
Washinffton, D.C., May i, 1972. 

Hon. Wabren O. Magnvson, 
Chairman, Committee on Commerce, 
Washinffton, D.O. 

Dear Mr. Chairman : This is in response to your request for our views on 
S.J. Res. 219» to establish a national policy relating to conversion to the metric 
system in the United States. 

The language of S.J. Res. 219 is the language proposed by the Admhilstration 
for a Joint Resolution on conversion to the metric system. My office was consulted 
in the drafting of this language, concurs in it, and therefore fully supports the 
passage of S.J. Res. 219. 

The Office of Management and Budget has advised that enactment of BJ. Res. 
219 would be consistent with the Administration's objectives. 
S'oicerely, 

ViROiNU H. Knaueb, 
Special Assistant to the President 

for Consumer Affairs. 



* • National Soibiicb Foundahon, 

Wctshinffton, D.C., June 9, 1972. 

Hon. Warren O. Magnvson, 
Chairman, Committee on Commerce, 
Washington, B.C. 

Dear Mr. Chairman : This in response to your letter of April 17» 1972, request- 
ing the comments of the National Science Foundation on SJ. Res. $S19, "Toestab- 
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lisb a national policy relating to conversion to tlie metric system in the United 
States." 

The Foundation favors the enactment of legislation looking toward adoption 
by the United States of the international metric system of weights and measures, 
and it generally supports the provisions of S.J. Res. 219. 

We support in particular the authorization of the National Metric Conversion 
Board to conduct extensive public information and educational programs through 
the use of the public media so as to familiarise the public with the metric system. 
A Gallup Poll reported in the Washinston Post of Sunday. October 3, 1971, indi< 
cated that more than half of the American public does not know what the metric 
system is, and those who were aware of the metric system divided evenly on its 
adoption. This poll is an indication of the degree of public confusion and possible 
resistance which will result at the initiation of a conversion i)eriod. An extensive 
public information and education program is vital to overcome this. For our 
part, while we would be happy to provide educational units with whatever 
counseling and other advice they may seek under section l(5)(b) of the 
resolution if it would be usefid, it is difficult to see what specific advice 
could be given or would be needed that is not already available or generally 
known. 

The Office of Management and Budget has advised us that enactment of S.J. 
Rea 219 would be consistent with the Administration's objectives. 
Sincerely yours, 

R, L. BiSPIUNOHOFF, 

(For H. Quyford Stever, Director). 

Senator Inouye. Our first witness today is the distinguished Senator 
from Rhode Island, the Honorable Claiborne Pell, who has long led 
the fi^ht in the Senate for metric conversim. 

I think it is very appropriate that Senator Pell be the leadofF witness 
as the authority on the metric study bill. It should be noted that 
Senator Pell introduced liis first nrietric bill in 1962. Of the many 
Senators who have been interested in the metric sv^m, he has been 
the one who long ago looked aliead to this problem. So it is my 
pleasure and great delight to welcome to titiis committee a man who 
has had the foresight to anticipate this very important subject of 
metric conversion. 
• WelcOTie, sir. 

STATEMENT OF HON. CLAIBORNE FELL, V.S. SENATOR FROM RHODE 

ISLAND 

Senator Pell. Thank you very much, Senator Inouye, and members 
of Commerce Committee. I thank you particularly for your warm 
friendship and hospitality in working out this hearing and permitting 
me to be the leadoff witness. I am deeply grateful. 

In past months the executive branch has chided the Congress for 
not acting on some proposals that have been before us a little over a 
year. 

Well, we are discussing today a proposal that the executive branch 
fiwtput before us over 180 years ago, the question of metric conversion. 

When Thomas Jefferson sugg^ted to the Congress that it might 
fulfill its constituticMial responsibilities for setting standards of 
weights and measutes by givmg consideration to the French metric 
systein, metric conversion had somewhat ^ a revolutionary sound to 
it Guilt by associati(Mi you might say . 

After all, the metric system was the result of an effort by French 
revolutionaries to purge the country of any remaining feudal vestiges. 

How strange it mi^t seem now to Thomas Jefferson and to John 
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Quincy Adams, who also brouglit tho matter before Congress, as the 
chairman has i)ointed out, tliat the United Stat<»s is still inching along 
with the customary system — the so-ealled Imperial systcni of meas- 
ures—even after the country of Great Britain, the former imperial 
nation that gave the imperial system its name, has gone metric. In fact, 
as metric studies have pointed out, there are few countries left without 
the metric system; a few countries in the Pacific, the Near East, Africa, 
and the United States.^ 

I have often wondered whether our country's long-time adherence 
to the hnperial system of weights and measures, after more than 00 
I>ercent of the world's nations have gone metric, represents a psy- 
chological vestige of the spirit of "manifest destiny-^ in the Ameri- 
can mmd. 

Do we still think that our economic power is so gi-eat that we can 
maintain in the Avorld an obsolete and awkward system of weights 
and measures ? I would hope not. 

Imperialism is dead. Histoiy has taught and is tejiching us that. 

The time is long overdue, in my view, for this country to purge itself 
of these remnants of feudal vestiges and go metric. 

In 1967 I worked with membei*s of this distinguished connuittee te 
obtain passage of Public Law 90-472, which established a bi-oad- 
ranging study as to the advantages a id disadvantages to the ITnited 
States if we snould conveit to a pi'edf jninantly metnc system — that is 
the "systeme intemationalo" of weignts and measui-cs. 

This study law requii'es the Secretary of Commeree to do four 
things — 

1. To determine the impact of the increasing worldwide use 
of metric on the Uni ted States ; 

2. To appraise the desirability and practicality of widening 
the use of metric weights and measures in the United States; 

3. To studv the feasibility of maintaining customary engineer- 
ing standards; and 

4. To evaluate the costs and benefits of alternative courses of 
action which may be feasible to our Nation. 

The Secretary's stud^— which was an excellent job— found that the 
increasmg use of metnc in the worid makes metric converaion in tlie 
United States inevitable, that it was desimble for the United States to 
convert to metric, and that the benefits of conversion on a planned 
basis far exceed the costs. 

Not to my surprise, the Secretary of Commerce found that the 
question was not whether the United State-^ should decide to go 
metric, but hoAv and when our country should go metric. 

The metric system of measures, or the systeme internationale as it 
IS now known, has been a legal system of measures in the United 
States since 1866, So just to say that the metric system will be legal is 
not enough. We have had that for some time, we have to go a bit 
further. 

It is a system that is now being used by scientists, engineers, and 
educators throughout the countrv. Metric is u§ed as the language of 
our astronaute on the moon, as the langiia^ of our athletes at inter- 
national meete, and as the language of our unfoitunate soldiers on 
the battlefields of Southeast Asia. 

nK.'ES* i"" cllnginif to their own or to the "English SyBtem" are : Burma, Gamhia, 

S^f^i*!^^*'^** MuBcat and Oman. Sierra Leone, Sonthern Yemen, Tonga, Trinidad and tho 
unitea states* 
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Three of tlie six units of the systemc Internationale are alraidy 
utilized in the customary or imperial system— tliat is, the second for , 
time; tlie amp, tlie watt, and the hertz for clectriail units; and the 
candela for luminous intensity. 

More than 11 percent of manufacturers, according to the metric 
study, are already using metric. American hrms which are part of 
multinational corpomtions having an estimated annual output of 
$225 billion are already utilizing metric with their foieign products. 
To do this, many of these firms, like Bostitch in my own State, just 
maintain dual inventories. 

A recent Gallup poll indicated there is incmising public support 
for complete metric conversion; and the survey of the U.S. metric 
study indicated that more than 93 percent of manufacturei*s favor a 
coordinated plan for metric conversion. 

Today I am appearing before you to ask, not that the Nation change 
its course with regai-d to metric conversion— we are already drifting 
toward that- system— but that the country should hoist sail and move 
under full sail toward metric conversion. I believe we sliould move 
ahead now with a deliberate national plan rather than continue our 
pi-esent tillcrless, drifting, laisscz faire course toward metric con- 
vei'sion. 

Congress is specifically designated by the Constitution as being 
responsible for establishing a system of weights and measui-es for the 
Nation. I do not think we should shirk that responsibility. We can- 
not continue to take a schizophrenic approach toward our system of 
weights and measures. 

To my mind, we should take the lead this year and pass legislation 
establishing a point in time when the metric system of weights and 
measui-es, with ceitain exceptions, will be the only legal system of 
measures in the United States. 

Every year wo delay the establishment of a specific metric convers- 
ion date, the greater and more expensive we allow the task of metric 
conversion toljecome and the greater becomes the cost of convei-sion. 

Our population is increasing each year and much time is wasted in 
teaching our children a dual system of measurements. Tl\e longer 
we wait, the more people tliere will be to educate on metric 
conversion. 

The longer we wait to develop a metric conversion plaai for industry, 
the greater the number of opportunities for replacing old machinery 
with metric machinery which will have been lost. 

According to the U.S. metric study, for each year we wait to 
convert to a full metric system, we lose a potential of $600 million in 
trade benefits. 

Each year new international standards are being established for 
new products. Our failure to participate actively in tlioso sessions as a 
metric nation leaves opeh the possibility of international metric 
standards being used as artificial trade barriers for American products. 

Each year \ve delay moving toward metric conversion, we also lose 
potent ial savings diiectly within our economy. 

Due to the simplicity of computations w*ithin the metric system, 
thei*e has been one estimate that metric time savings in the aei-ospace 
industry alone could amount to $65 million a year. 

80*781 O * 73 * 4 
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There are many potential savings for the consumer that are lost 
each year tlirough the use of our present cumbersome customary 
system. 

This distinguished committee is well known for its concern with 
truth-m-nackaging and witli advertising laws. Metric conversion 
should also be considei-ed from the consumer's point of view ns a 
truth-iu-packaging bill 

Think of what metric conversion would mean for unit pricing in 
grocery stores. The decimals of the metric system are directly com- 
patible to our decimal money svstem. By using cents per kilogram or 
pQT millimeter, a (Consumer will more easily be able to shop compara- 
tively than he is now able to do with the present system of pounds 
and ounces; pints, quarts, and gallons. 

As I see It the arg:uments weigh heavily in favor of a national plan 
for nwtnc conve^rsion. To accomplish that end, I have introduced 
with Senator Inouye, the chairman of the subcommittee on Foreign 
Commerce and Tourism, a bill. S. 2483, to provide for the conversion 
of the United States to the international system within a 10-year 
period. 

The provisions of this bill essentially parallel the recommendations 
of the Secretary of Commerce which were included in the U.S. 
metric study. 

I would only hope that the l^slation being put forward by the 
administration will act as forcefully in this area as does the study 
itself suggests it should. 

Section 3 of my bill provides that the international system of 
metric measurement shall be the official U.S. system of measurement 
within 10 years of enactment of my bill. 

Title I directs the Secretary of Commerce through the National 
Bureau of Standards to develop and implement a coordinated na- 
tional plan of metric conversion. 

Title n of the bill provides for a program of metric conversion 
assistance. It would allow machinery and other equipment purchased 
for metric conversion to be given, for tax purpose, a usetul life of 
one-half of the usual useful life of the machinery, provided that 
machinery is purchased within the United States. 

Under this bill, too, the Small Business Administration would be 
authorized to make grants to individuals, such as machinists and auto- 
mobile mechanics, automobile mechanics have to pay, for example, 
up to $2,000 for a set of their own tools. These men must purchase new 
tools because of the metric conversion. Lows would also be authorized 
for small businesses whose economic viability might be adversely 
effected by the costs of metric conversion. 

The Office of Education in consultation with the Department of 
Commerce would be authorized bj the legislation to undertake a mas- 
sive pro^m of metric education m the United States. 

The bill before you today is a vei^r comprehensive bill. Many of the 
sections of the bill, such as the taxing provision and small business 
loans, actually belong in separate bills before other committees which 
have jurisdiction over those matters. I have only included those pro- 
visions in one bill so that the bill would better serve as a vehicle for the 
discussion of all the issues related to metric conversion. 
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It would be my hope that the committee would look upon metric 
conversion legislation as a two-step process. The first step would be the 
establishment of a metric conversion date and the creation of an agency 
to develop and implement a plan of metric conversion. 

Since the President has4innounced his support for metric conversion, 
1?®? J *® ^*^®P ^ relatively easy and as one that could be accom- 
plished in this very session of Congress. 

The second step would be more complicated and difficult. It would 
involve all the provisions included in our bill. Some suggest that sub- 
sidies should be provided to no one for metric conversion. Others say 
that small businessmen, automobile mechanics, and the machine tool 
industry should be provided with financial assistance in the form of 
tax incentives or direct funds. As can be seen from my bill, I tend to 
agree with the latjer position. 

This question of subsidies is closely tied to the nature of the conver- 
sion plan that would be created after the Congiess passed a law estab- 
lishing a metrication board. 

Consequently, I believe it would make sense for the Congress to delay 
until the next session any consideration of secondary issues involving 
subsidies. The true costs of conversion within any period of time win 
not be seen until Congress has been presented with a schedule for the 
coordination of metric conversion. 

As a matter of fact, the U.S. Metric Study emphasized that many of 
the costs of conversion can be eliminated By planning and providing 
for adequate leadtime. 

Thus, it would be our hope that we make it our first priority in this 
Congress to establish the mechanism for planning metric conversion. 

We can do this by passmg a bill this year with the basic provision 
that I have outlined. 

Since the President supports metric conversion, it would be my 
hope that we could make a bipartisan effort to pass a bill in this Con- 
gress containing those basic provisions. 

Business plans its capital requirements years in advance. Much 
could be accomplished if Congress would simply let the country know 
that is has made up its mind about metric conversion. The longer we 
wait to make the tesic decision nbout the metric conversion, the more 
costly will be the process of metric conversion. 

The International metric system is the international language of 
progress. Our present system, as comfortable as it may be to us, is out 
of step with the rest of the world and the requirements of science and 
technology. 

While 1 myself can become nostalgic about maintaining old tradi- 
tion?, I do not believe we can afTord to manage a modem industrial 
economy in today's competitive world with the measurement system )f 
colonial America. 

For these reasons, I would urge the committee to move ahead with 
le^slation to bring about metric conversion in the United States. 

Somewhat falling in line with the work of this committee is the 
meeting that takes place tomorrow in the Smithsonian Institution 
which tlie Club of Rome and the Woodrow Wilson School are petting 
together to make a model of the world as it should be in the future. 

As they feed into their model the various statistics and facts you find 
that they have to be fed in in order to make sense on the metric system 
and not in our system. 
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I would think that the juxtaposition of these hearings that you have 
called combined with the session downtown at the Smithsonian to- 
morrow might bring across to the Nation's press, and the Nation's 
people the importance of moving in this field. And those press follow- 
ing the things here I hopri would see the things that are going on 
downtown. 

Senator Inouye. Thank you very much, Senator Pell. 
I would call on Senator Pastore. 

Senator Pastore. First of all, I would like to say that my colleague 
has been the pioneer in this area, a fact for which the country should 
be very grateful. 

I remember not too long ago Edward Teller, the father of the hydro- 
gen bomb and a scientist of international repute, did make the same 
suggestion to me that the time was ripe when we should convert to the 
metric system because even American scientists are working with the 
metric systenu They have to convert some of their statistics from the 
American standard of measurement over to tlie metric system. 

Many of them were trained in that way. 

I notice that you suggest here that we set a date certain for the con- 
version to take place, and one of the curious elements of this problem 
that has concerned me for some time has been the need for education 
that has to occur. 

I ask you the question, Mr. Pell, insofar as the educational aspect of 
this problem is concerned, we would have to start that immediately; 
wouldn't we? 

Senator Pell. That is very correct; indeed. 

As chairman of the Education Subcommittee, if we could move in 
this direction witii this bill, I would do my best iii that subcommittee to 
try to weave this into the laws. 

Senator Pastore. But for a long time the elementary and high 
school pupil would have to leam it both ways, right? 

Senator Pell. Yes, he would have to learn it ooth ways for about 
lOyears. 

Senator Pastore. So until the end of the conversion period, he 
would have to speak not only in matters of inches and feet, but also 
in metric measurements as well. 

Senator Pell. He would have to learn in both ways; yes. 

Senator Pastore. How much of a burden would this be ? 

Senator Pell. I think very little. I had the good or misfortune to 
go to school in England for a year or two and the system is more 
complicated ; they have imperial gallons and so on. 

Ithink the young mind is very capacious, and I think it could absorb 
this challenge and would enjoy doing it. 

Senator Pastore. Converting to the metric system would have a 
tremendous impact on the advantageous side of our international 
trade, wouldn't it? 

^ Senator Pell. There would be two reasons for it. From an economic 
viewpoint, one from the viewpoint of trade, while the opponents 
would say it would open our market up a bit to imports, it would 
also mean that we could export in a far more efficient way than we do. 

As of now we export less than 4 percent of our GNP abroad. No 
other technologically advanced nation exports a smaller portion of 
its GNP than we. We could expand it with this. 
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One of the reasons wliy tlie automobile industry, changed its 
view on it which adamantly opposed tliis initially, was that the Ford 
Motor Co. made a car in England, I think the Anglia, which devel- 
oped into another Edsel, and part of the problem came from the use 
or the different measui'einent. For that reason they broke the line 
in Detroit and came out with a strong pamphlet advocating going 
metric. 

This meant that the opposition of Michigan, which had been strong 
before, was far weaker, and that is why we were able to get the study 
bill through. 

Senator Pastore. As we go, say, from the conventional system of 
measurements— inches, feet, and yards, rods, and what have you— 
would this involve the question of measurements of weight as well? 

Senator Pell. It \vould involve weights, but it would not be retro- 
active. You would not only have fo6tball fields of 100 yards but old 
line titles. 

Senator Pastore. Would you buy a pound of meat? 
Senator Pell. You would have to buy a kilo of meat. 
Senaotr Pastore. A kilo. 
Senator Pell. Right. 

Senator Pastore. So you would have to change every scale and 
educate every butcher. 

Senator Pell. You would, but since both of us represent a 
machine tool State, it would be very good for tho machine tool 
industry as the conversion takes place. 

Senator Pastore. Why is it necessary to give a tax incentive to do 
this if there are so many advantages ? 

Senntor Pell. Because it will l» expensive. 

Stv ator Pastore. It will be? 

Bent^or Pell. Yes, it will be. The costs have not been figured 
av^^rinit-ely, and they ran^ in a wide spectrum. I think some kind of 
hei^ is needed for the businessmen and also, as I said earlier, for the 
individual machinist who has to replace his tools. 

Senator Pastore. Now, the Senator from Rhode Island has made a 
very thorough study of this subject. Without the tax incentive, would 
there be resistance on the part of the business community ? 

Senator Pell. I believe there would be. I think we will go metric 
but it would take a longer time. When the British went metric a few 
years ago, thev did not have a tax incentive or economic incentive and 
they had problems going metric, but again, the pressures were far 
more overwhelming on them to go metric to get into the Common 
Market, and so forth, that they did it. 

But I think if we didnt have this in the bill, it would delay the 
process another 5 or 10 years. 

Senator Pastore. To what extent did the Metric Study Commission 
apprise America's industry of the conversion ? 

Senator Pell. America's industry ? 

Senator Pastore. Yes. Is there, as far as you know, resistance on 
the part of American industr^^ to this legislation ? 

Senator Pell. In general, in theory, as I said earlier, more than 90 
percent of manufacturers favor conversion. 

Senator Pastore. They do favor it. 
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Senator Pell. In the long hauh When it comes to doing it, if th^ 
have to dig into their pockets and spend the money for it, I imagine 
that figure would drop. That is why we have this economic feature 
in there. 

Senator Pastorb. That is all I have. 

I merely want to say that finally the Senator has reached the day of 
realization when this mater, that I know has been very, very close to 
hun, IS beguuiingto see the lij^t of day. I congratulate you. 

Senator Pell. Thank you. 

Senator Inoute. Hiank you very much for your statement, Mr. 
Pastore. 

As the^ distinguished Senator from Bhode Island is aware, my 
subcommittee has been conducting hearings on export expansion. In 
fact, we held nearly 2 weeks of hearings. You have touched upon an 
important matter close to the heart of the subcommittee. 
^ I would like to just for the record quote a paragraph because I think 
It deserves emphasis. 

According to the U.S. metric study, for each year that we wait to 
convert to a full metric system, we lose a potential $600 million in trade 
benefits. 

I would also like to add that it may be a potential $600 million loss, 
but some of these losses can never be recaptured. 
Going further here and quoting your statement : 

Bach year new international standards are being established for new prodncts. 
our faUnre to participate actively in those ^sterns as a metric nation leaves 
open toe possibiUty of international metric standards being used as arUflclal 
trade barriers for American prodncts. 

You have indicated that there is a possibility of these metric stan- 
dards being used as trade barriers. I would like to add that I am con- 
vinced that they are beinff used at the present time and, we have re- 
ceived testimony to that effect 

As the distingui^ed Senator is well aware, the first time since 1893 
this Nation has suffered a trade deficit, if we had a metric system in 
operation, we may not have suffered this trade deficit. 

So from the standpoint of the effort being made by this committee 
to stimulate exports, you can be sure that we are in full accord with 
what ^ou are proposing to us. 

Is It your sugg^ion that we not consider the full measure at this 
time but just the setting of a date ? 

Senator Pell. I am sorry, I did not hear you. 

Senator iNotrrs. You have suggested that this measure be considered 
in two phases. 

Senator Pixx. Ri^t. 

Senator Inotjto. First the determination of the time. 

Senator Pell. Right 
^ Senator Inoute. Next year we can get in discussions of how to 
implement it. 

Senator Pell. That is right. First the decision, I think, has to be 
made and also the time frame set, so that people can make their plans. 
That we should do now. 

Then next jrear I think we will mt more into the mechanics of it as 
to how we do it, because this was uie experience of the other metrica- 
tion boards as they moved along. You can't block the whole thing out 
right now. 
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If you make the decision, though, to move and establish the time 
frame, when we get a unanimous consent request for a vote, you then 
know the outside limits and you adjust the legislation and the support 
needed following that accordmg to the needs. 

Senator Inoute. After waiting for 180 years, I think 10 years should 
be more than reasonable. 

Senator Pell. I would like to read into the record, if I could, just 
these statistics which are very interesting. 

First, there is the ratio of export products to the GNP. As I said 
earlier, the United States exports 4.4 percent of our GNP. 

I know how hard you are working m trying to expand those exports. 
Canada, for the sake of argument, exports 20.3 peixent; France, 12.2 
Italy, 14.2 [ Japan, 9.8 ; Sweden, 21.6. So we really say from a military 
viewpomt it is very good to be self-sufficient, but in today's world, we 
need to expand our trade, which is exactly what you are seeking to do. 

Senator Inoute. And I believe the statement you have made in re- 
sponse to the senior Senator from Bhode Island as to the attitude of 
industry. I suspect if subsidies were not made, this conversion might 
have a bumpy road ahead* 

Senator Psll. Yes. 

Senator Inoute. I am convinced from having heard testimony in 
the past that subsidies would be reasonable, especially for the small 
businesses. It would be an extremely heavy buraen on some of them, 
say, a short order shop, for example, to acquire costly new tools and 
measuring equipment. 

So I would join yon in recommending that the subsidy section be 
looked upon very seriously. 

Senator PAsrroBE. One further question, would phase one of this 
be mandatoiy or would it be expressed as a sense of the Congress? 
' Senator Pell. Senator Inouye^ and my bill it would make it man- 
datory. I understand there is an administratis biU coming up that is 
less stringent. 

My own strong view is it must be mandatory to have that goal that 
we should reach. As you pointed out in the cloakroom the other day 
when we reached a unanimous consent agreement. I think it is good to 
have confined limits, and it is good to have it here. 

Senator Inoute. Senator jPell is saying that in 10 years the metric 
system will be the official system. 

Senator Pell. It will be the only legal system. 

Senator Inoute. Right now the metric system is a legal system, as 
a result of which we iiave chaos and confusion. Some government 
agencies have already converted into metric systems, NASA for 
example. 

Senator Pell. What we lose sight of is that since 1866 it has been a 
legal system. So it already is a legal system, but it is not being used. 
Tliis is why we have to make it tl^ lesal sysibem. 

Senator Pastore. But you know the one thing about this; it is 
always easy to authorize, but it is difficult to fund. 

That is the dilemma, of course, not only for the Congress but also 
for the people who look forward to the legislation and feel secure 
because it is authorized. 

When the appropriations committee gete woiking on it, of course, 
then the funding is usually cut below the authorization. That is an 
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understandable story since the people who autliorize dont have the 
responsibility, of course, of coming up with the money. 

All phase 1 does is compel that within 10 years or at the end of 10 
years we are converting to the metric system. Let us further assume that • 
the Congress next year doesntcome up with the legislation to give these 
subsidies on the part of the U.S. Treasury. Then here we are: we have 
commanded something to which we have not given the ability to carry 
out. 

Don't you think the two should be tied toother? Don't you think 
if we separate one from the other we may be jeopardizing the accom- 
plishment of conversion ? It would strike me if you said on January 1, 
1972, that by January 1, 1982, the only legal system would be the 
metric system and it in the meantime you haven't provided the 
incentives which will enable industry to meet that deadline, what 
you have actually done is to have ordered somebody to do something 
that he can't afFord to do. 

Dont you think the two of them ought to be tied together somehow i 
Senator Pell. This would be a matter of political judgment. My 
thought in doing it this way was that it would be more politically 
acceptable. 

Senator Pabtore. That is right, but the point is looking at the 
pragmatic situation. The ccxnmittee of the Congress which would 
authorize this legislation is the Commerce Committee. The tax in- 
centive has to originate before the Ways and Means Committee in the 
House. 

Now I have found that the reason for the trouble around here is that 
never the twain shall meet. Somehow there has to be an underatanding 
between the Commerce Committee of the House, if they adopt our 
suggestion, and the Ways and Means Committee of the House that 
they are going to meet their responsibility together. Otherwise, I 
think we might find ourselves in a dilemma. 

Wliat do you have to say with reference to that ? ^ ^ 

Senator Fell. I think the normal course of political pressure would 
handle it, because I think if it were a law, the clamor nom the indus- 
tries that have to convert by a certain date would be such that it 
would be given priority by the members of the Ways and Means 
Committee if they found some of their own constituents businesses 
would go bankrupt without it 

Senator Pabtore, That may be true, but you know what happened 
to tax sharing. Different peo{)le in Congress have different ideas. 

Well, I only raise these questions not beoxuse I want to in any way 
play down the importance of this, but I would hope that if the Con- 
gress of the United States saw fit to pass this legislation, it would 
be amenable next year to provide the incentives that are necessary to 
effect its decision. 

Otherwise, I am afraid that we find ourselves in sort of an awkward 
position. Do you agree with that? 

Senator Pell. I completely agree with that. As the position becomes 
more awkward, the harder the pressures will be to get the money. 

Senator Pastore. Well, I hope so. 

Senator Pbll. Fine. 

Senator Pabtore. Thankyou very much. 



Senator Inouye. Once again, I thank you very much, sir, for your 



I assure you that this committee will act upon this measure. It will 
not simply be heard and filed away. 
My compliments to you, sir. 

Senator Pell. I thank you very much for that assurance. It means 
a lot to me. Thank you. 

Senator Ikoute. Our next witness is the Honorable Robert Mc- 
Clory, Congressman from the State of Illinois. 
Mr. MoClory- Thank you very much, Mr. Chairman. 
Senator Ikouye. We have to discuss something off the record. 
(Discussion off the record.) 
Senator Ikouye, We stand in recess until 12 :10. 
Due to a series of votes coming up, the hearing is recessed until 



Senator Inouye. Tlie committee will come to order. 
I would like to once again apologize for the inconvenience to the 
witnesses, but the Senate decided to some voting this afternoon. We 
have had five votes in the last hour and a half. 

Once again I would like to welcome the very distinguished Member 
of the U.S. House of Representatives, Congressman Kobert McClory 
from the State of Illinois. 

STATEMENT OF HON. BOBEBT MoCLOBT, U.S. BEFBESEirTATIVE 

FBOH ILLINOIS 

Mr. McClory. Thank you very much, Mt. Chairman. I want to say 
it is a distinct privilege to appear before this committee today on 
propNOsals to convert our system of weights and measures to the 
metric system. 

I might say that I had some of my earlier education in a European 
country. Maybe that is why T developed an interest in the metric 
system. Furthermore, I happen to come from a district which is the 
center of the Metric Association, and the president of the Metric 
Association, Louis F. Sokol, was here earlier in the day. 

The Metric Association has stimulated my interest in the subject 
and has been promoting interest throughout the country for many 
years. 

As an early sponsor of the study program which was authorized hi 
1968 by Public Law 90-472, I have followed with special interest 
the work of the U-S. metric study and have examined the reports 
issued in December 1970, as well as the final report issued in August 
1971. The conclusion is inescapable that conversion to the metric 
system is an idea whose time has come. 

Indeed, conversion to the metric system is inevitable. Of course, 
this a very bad time in our history for us to underrtake a comprehensive 
pr^ram of complete conversion to the metric system of weights 
and measures as the official system of our Nation. However, any later 
time would be far worse. 

Conversion also is desirable. It offers untold advantages to business, 
to learning, to safety, to international understanding, to advertising, 
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to entertainment, to human comfort, and to efficiency and economy in 
our social, political, and economic life. 

Of course, conversion to the metric system already has been accom- 
plished—partially. The pharmaceutical industry which is predominant 
in my congressional district employs metric measurements almost 
exclusively. 

This is the case also in the optical, photographic, and many other 
industries where extensive scientific research and development have 
taken place. The entire space profi^m is almost entirely metric 

Many industries — particmarljr those with large foreign sales — 
employ a dual system, one applying to domestic sales, and the other, 
applicable to the foreign markets. 

Without referring specifically to the provisions of S. 2483 intro- 
duced by the distinguished gentleman from Hhode Island, Senator 
Pell, I would like to make some eeneril r^^marks indicating my in- 
dividual views regarding some of the problems which are involved 
in taking the next and decisive step for converting officially to the 
metric system and indicating the direction in which I believe our legis- 
lative action should move. 

But first let me acknowledge that Senator Pell has provided a 
vital role of leadership in this area and is entitled to substantial credit 
for the legislal ive action which enabled the study program to be under- 
taken. His further initiative in seeking to implement the study com- 
mission's recommendations with a structured conversion program is 
an essential element in accomplishing the result which he and I both 
seek to attain. 

Let me also commend the chairman of this committee for initiating 
these hearings. I think some very beneficial results might be attained 
today by hearing the testimony of the Bureau of Standards and the 
Department of Commerce on a legislative program calling for conver- 
sion to the metric system. This testimony, I understand, will follow 
mine. 

We are Darticularly fortunate that Great Britain, Australia, New 
Zealand, Canada, and a few other countries are in the process of 
converting to the metric system at this very time. We are fortunate, 
I say, because we can benefit from their experiences and profit from 
the particular problems which thev have encountered. 

There seems to me to be several basic principles which should e^ide 
us in the development of the legislative program which we should now 
undertake. 

THE FROORAH OP CONVERSION SHOULD BE ESBENTUIXT VOLUNTART 

In order to carry out a voluntary conversion program sucessfully, 
it is essential that all segments of our society participate in the action 
program which must me undertaken. 

This diould include business orffanizations such as the T7.S. Chamber 
of Commerce— which, incidentally, is already committed to the sup- 
port of a metric conversion program— retailers, labor ormnizations, 
scientific associations, educational Organizations, Federal agencies^ 
State and local units of government, consumer organizations, repre- 
sentatives of the media, including radio, television, and the press and 
citizens groups. 
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In order to assure such voluntary cooperation, an officially consti- 
tuted Metric Coordinatinff Commission with authority to act and 
with funds sufficient to perform their essential work should be author- 
ized by appropriate legislation. Such a Commission should be relatively 
small in number in order to effectively and efficiently peform the basic 
program of a comprehensive conversion to the metric system. 
^ In addition, a representative advisory commission of virtually every 
individual industry and economic and social interest should be named. 

I might say that in my view, through a cursory examination of the 
joint resolution delivered today by the Department of Commerce, 
there are indications that this general objective is being fulfilled. 

THE LEGISLATION SHOULD ESTABLISH A TARGET VATE 

The measure which I have introduced in the House of Eepresenta- 
tives, H.R. 12807, provides for a target date of January 1, 1983. This 
IS roughly 10 years after the effective date of the legislation which I 
feel should be enacted during this Congress. 

This corresponds with the recommendation of the Study Commis- 
sion as well as the view as expressed by the Honorable Maurice H. 
Stans, until recently the Secretary of Commerce. I believe this con- 
tinues to represent the views of that Department. 

A 10-year program was adopted by Great Britain in 1966. This is 
al89 the time frame adopted by Australia, although Australia did not 
designate any target date. 

It is my understanding that New Zealand is endeavoring to achieve 
overall conversion within a period of 7 years. 

While some areas and some specific activities may require additional 
time, It would seem vital to a comprehensive conversion program that 
a fixed time schedule for complete conversion should be established. 

ATJTHORmr SHOULD BE RETAINED TO ETEMPT SOKE AOnvmES 

International amercements, affecting fasteners, for instance, and va- 
rious other activities, which do not relate directly to ttie national ec<m- 
omy or to domestic and international commerce, might appropriately 
be excluded from the comprehensive conversion program. 

Certainly screws and bolts and other fasteners, and we have some 
examples here today, which are currently used in accordance with 
international measurements should not lie required to be converted 
to metric standards. 

Land measurements which continue to apply units which are no 
longer current sliould nevertheless continue to be valid althou^ it 
would seem desirable to standarize these measurements for better 
understanding and for greater accuracy. 

THE GONVERSION PROORAM SHOTTLD BB LIHrm> INITEALLT TO LENGTH, 
VOIitXME, WEIOHT, SPEED, AND TOMPERATDRE 

In this connection, measurements of heat, energy, and other subjects 
which are amendable to measurement according to varying systems 
should not be included in the lO^year conversion program which the 
Metric Conversion Coordinating Commisison would establish. 
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GENERAL PUBLICITY SHOULD ACCOMPANY ACTIONS OF THE METRIC CON>TR- 
SION COORDINATINO COMMISSION 

It is my understanding that resistance in Great Britain has res»ilted 
from a seemingly "closed door" decisionmaking policy of the British 
Metrication Board. It would appear that such resistance could be 
avoided by keeping the public fully informed of both problems and 
progress in the conversion program. 

A BROAD EDUCATIONAL PROGRAM SHOULD BE ADOPTED AT AN EARLY DATE IN 
ALL ELEMENTARY AND SECONDARY SCHOOLS 

With a target date of Jnnuary 1, 1983, it is possible to establish 
an educational program in the public and private schools at the gram- 
mar school and nigh school levels so that usage of the metric system by 
this large segment of the population would be almost automatic by 
the time the target date arrives. 

Metric measurements are acknowledged to be more logical and 
timesaving. The existence of such a large segment of our society as 
those who will have been students during the 10-year period ending 
in January 1983 would greatly facilitate the changeover which would 
be effectively completed at the time the target datii is reached. 

Mr. Chairman. I 'have confined these remarks to the area of what 
might be described as "practical considerations.'' Indeed^ this, it 
seems tome, should be the prime oibjective of legislation which we may 
now enact. ^ 

Conversion to the metric system should be made convincing and 
advantageous to all concerned. There should be no suggestion of pun- 
ishment or attack upon any group or segment of our society. At the 
same time, we should establish the mechanism for making the program 
of conversion to the metric system persuasive and logical. 

Let me simply add that, according to my information, the estimated 
costs of conversion have been grossly exaggerated in almost every 
instance. 

In addition, unforeseen benefits such as improved and more econom- 
ical methods of manufacturing have been revealed in the course of 
other governmental sponsored programs of conversion to metric 
standards. 

The timeworn objections of inconvenience, expense, dislocation, as 
well as conscientious criticism of the metric system it^lf, have effec- 
tively delayed up until this time a national program for conversion to 
metnc. 

These fears and obstacles should now ibe discarded, and we should 
be^, at long last, to move ahead with the rest of the world toward a 
universally understood and accepted system of weights and 
measures. 

Again, Mr. Chairman, let me express my appreciation for the con- 
vening of this committee meeting to hear testimony in support M a 
national program for conversion to the metric system. I am gratMul 
to have this opportunity to present testimony in behalf of this vital 
and historic legislation. 

Thank you. 

Senator Inouye. Thank you very much, Congressman. 
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Do you feel that it is possible to have a target date to effect the 
conversion voluntarily ? 

Mr. McClory. Yes, I think so. I think that industry, including even 
those industries that arc most vitally affected, are reconciled to the 
conversion and are willing to cooperate to this end. 

Furthermore, the fact that the U.S. Chamber of Commerce has 
enaorsed the concept of conversion is very convincing in that direction. 

In my district I found that I have the chairman of a committee 
to convert to the metric system within the wire segment of the steel 
ndustry. This gentleman is employed by the United States Steel Co. 
in Waukegan, and he has talked to me about what they are doing as 
far as converting to metric measurements is concerned. I believe they 
have found that it is not nearly as difficult as they had anticipated it 
would be, and they are working in that segment of the industry to 
convert voluntarily. ^ 

So that I think maybe tnat is an example of what all the different 
segments of industry could engage in if they have the proper direction 
froni a national program which would encourage voluntary coopera- 
tion from the various segments of our society. 

Senator Inouye. What about the educational aspect of this? Would 
that be voluntary also ? 

Mr. McClory. Well, I would think it would be voluntary at the 
local level. But I would hope that the materials for the educational 
program could be devised nationally and made available to the gram- 
mar schools and high schools which I think arc the most important 
aspects of the educational program. I would assume that colleges and 
graduate schools are capable of educating students by themselves, 
and we wouldn^t ne^d a national program to assist them. Of couree, 
present college students would be beyond the college age by the time 
the conversion actually occurs. 

Senator Inouye. Snould educational subsidies be provided ? 

Mr. McClory. I wouldn't think there would be any need for edu- 
cational subsidies beyond the cost of preparing and making available 
the materials. 

Senator Inouye. We have been advised that with subsidies there 
would be almost unanimous approval of the metric conversion pro- 
gram but without subsidies the opposition would be formidable. Do 
you agree? 

Mr. McClory. Well,I would not support the program of subsidies— 
certainly not at this time. If in the course of tHe programing it ap- 

Sears tihere are indications of hardship which 1 don't think will 
evelop then I think that would be soon enough to consider the possi- 
bility of loans or grants to compensate for that. The British program 
has been entirely voluntary without subsidies as far as I know, and 
I would hope that in accordance with the metric study that the costs 
would lie where they fall, that is^ try to have them absorbed by 
industry. 

Of course, they will be added to the consumer costs in some cases 
but I also understand that in the course of conversion of manufac- 
turing processes that tremendous savings are affected at the time that 
the conversion is taking place so that perhaps the great costs that are 
anticipated may notprove to be as great as expected. 

Senator Inouye. Who should decide which exemptions to conyersion 
should be allowed? 
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Mr. MoClory. I would think the metric coordinating conversion 
board, and where there are international agreements in which there 
is no requirement for conversion that it would just be an arbitrary 
decision to require that 

As I understand the fasteners business, that is developing rapidly 
so maybe the thought of exempting them is not valid now. But at the 
time 3 years ago, or 4 years ago, when we were debating this bill on 
the floor of the House the question was asked of me in debate as to 
whether or not the fasteners industry, which was the subject of an 
international agreement and which was employing at that time pri- 
marily inch measurements in contrast to metric, should be exempted. 
I gave some assurance that at that time it was my feeling that exemp- 
tio n could be accorded. 

It seems to me now that the fasteners industry is developing inter- 
national agreements which are keyed more to metric measurement, so 
that it mignt not be necessary to exempt them. 

Senator Inottte. I thank you very much. Congressman, for your 
contribution to this very important measure. I assure you that your 
suggestions will be seriously considered. 

Mr. McCiiORY. Thank you, Mr. Chairman. 

Senator Inouye. Our next witness is Assistant Secretary for Science 
and Technology, the Honorable James H. Wakelin, Jr., accompanied 
by the Director of the National Bureau of Standards, Dr. L. M. 
Branscomb. 

Welcome to the committee, Mr. Secretary. 

STATEMENT OF HON. JAMES E. WAKEUN, JB., AS SISTA NT SEC- 
BETABT FOB SCIENCE AND TECHNOLOGT, BIXABTMENT OF OOM- 
UEBCE; ACCOMPANIED BT DB. I. M. BBANSCOMB, BIBECTOB, 
NATIONAL BUBEAXr OF STANBABDS; AND BOBEBT B. EULEBT, 
ASSISTANT OENEBAL COUNSEL 

Mr. Wakelin. Thank you, Mr. Chairman. 

I also have with me Air. Robert Ellert, assistant general counsel of 
the Department of Commerce.^ 
Senator Inoute. Welcome, sir. 

Mr. Wakeun. He works with me and Dr. Branscomb in the area 
of science and technology. 
Mr. Chairman, members of the committee : 

I am very appreciative of having the opportunity to give the views 
of the Department of Commerce on S. 2483, which provides: 

A national program In order to make the international metric system the oiBcial 
and standard system of measurement in the United States and to provide for 
converting to the general'uae ol snch a system within ten years after the date of 
enactment of tills Act 

Additionally, with the permission of the committee, I would like to 
submit for the record and to discuss a proposed Joint Resolution : 
establish a national policy relating to conversion to the metric system 
in the United Staites,'* which the Department forwarded to the Presi- 
dent of the Senate and Speaker of the House today. 

Senator Inouye, Without objection, your joint resolution will be 
made a part of the record. 



57 

Mr. Wakeun. Thank you, sir. 

On July 29 of last year, Secretary of Commerce Stans submitted to 
the Congress a report on the ^-year U.S. Metric Study authorized by 
Public Law 9(M72. ^ 
^ In his written message on the State of the Union, the President urged 
implementation of the study's recommendations as an important step 
toward restoring the Nation's competitiveness in the international 
economic area. 

Both S. 2483 and the Department's proposed Joint Resolution seek 
to be responsive to the issues dealt with in the metric study. The study 
found that many basinesses and oUier economic activities in the United 
States are already using the metric system, and that such use is in- 
creasing— stimulated by the growing worldwide use of metric measure- 
ments, and the nowing importance of trade and other forms of inter- 
national interdiange. 

Many res^ndents to the various surveys that the study conducted 
recognize this situation, and see it developing^ into something clo.se to 
measurement usaee chaos within a few decades unless some national 
guidance is brought to bear on this matter. 

As a consequence, a great majority of businessmen, educators and 
other informed participants in the study expressed the belief that 
mcreased metric use is in the best interests of the United States. 

Ail even larger majority asserted that it would be better for the 
Nation to increase its metric use by national plan, rather than con- 
tmuing to drift into mixed customary and metric usage. 

Since U.S. professional societies, industry, and other croups are 
already moving toward metric usage because they believe it is in our 
own interest and is good for the U.S. economy, it would seem incum- 
bent upon the Federal Government to assist them in this effort by 
providing a mechanism through which all affected interests in our 
awiety can ivork toother to devise and implement a reasoned plan 
for guiding the Nation through a burdensome period of dual usage of 
both customary and metric measurement to predominant use or the 
single measurement system that best meets our needs for the future. 

From the trend of the past, we obtein a clear clue as to what that 
smgle measurement system will be. One nation after another has 
adopted the metric system culminating in the last few years with the 
decision of Great Britein and the other commonwealth coimtries to 
abandon their pints and pounds for international metric measures. 

Thus the United States is now the only large nation not committed 
as a matter of government policy to the metric system. 

If only one of the two measurement systems is to predominate, it 
seems evident that the metric system, wnich now has predominance 
on a worldwide basis, will be the one. 

SCOPE OF THE METRIC 8TUDT 

Before discussing S. 3488, and the Department's proposed joint 
resolution, I want to review the scope of the U.S. metric study and ite 
general findings. 

In the conduct of the study, the primary goal was to give every 
sector of our society an opportunity to respond to the questions raised 
by Public Law 90-742. 
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As one means of furthering widespread participation, the Secretary 
of Commerce appointed a metric system study advisory panel, com- 
prising almost 50 members from nongovernmental organizations with 
a wide spectrum of interests and views. The panel was given responsi- 
bilitjr to participate in the planning and conduct of the study, and to 
help insure that opportunity was provided for all sectors of our society 
to be heard. 

The actual investigation and analysis of the questions were carried 
out through: (1) a series of public hearings, called National Metric 
Study Conferences, and (2) a number or indepth, supplementary 
investigations. 

Seven hearings, related to various categories of activity and open 
and annoimced to the public, were held £iring the late summer and 
fall of 1970, occupying 20 da^s in all. 

The U.S. metric study invited oral or written contributions to these 
conferences from more than 700 groups, including labor unions, 
trade associations, profe^ional societies, educational associations and 
consumer-related orc^anizations. ^ 

Altogether, some isuO presentations were heard and discussed at the 
conferences, and almost ICO additional written submissions were 
received. 

Among these 300 organizations who expressed their views to the 
metric study, the trade associations have over 670,000 firms as mem- 
bers, while the labor unions and professional societies represent some 
19,600,000 individual members. 

^Eleven supplementary studies^ each of which was published as an 
interim report to the U.S. metric study, were used as inputs to the 
final report* Thej treated such topics as: 

1. A detailed surve;$r of the present situation and views of 
manufacturing industries; 

2. A similar look at the situations in nonmanufacturing 
businesses; 

3» The involvement of the education sector; 
4* Commercial weights and measures aspects; 

5. Federal agency viewpoints; 

6. International trade: 

7. Measurement-related international standards problems; and 

8. A history of the metric system controversy in the United 
States* 

An additional supplementary investigation assessed and reported 
the attitudes of the U.S. consumers toward the metric system. 

FINDINGS AND COKCLtTSIOKS OF METRIC STUDY 

I have already referred to several of the key findings of the study, 
but I think it appropriate to summarize all of them at this time. 

1. The United States already makes some use of the metric system. 
Indeed, the U.S. measurement system has been based on international 
metric standards since 1893 when the meter and kilogram were defined 
as the official. U.S. standards in terms of which our yard and poimd 
have since been defined. 

2. Metric use in the Uixited States is increasing. 
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3. A great majority of businessmen, educators, and other informed 
participants in the stud^ believe that increased metric use is in the 
best interest of the United States. 

4, An even larger maiority believe that it is better for the Nation 
to increase its metric use by plan rather than by no plan, 

5, The costs and benefits of increasing metric use are extremely diffi- 
cult, if not impossible, to cvahiatx^ in dollars and cents. 

Accordingly, as explained in the metric studv report, estimates of 
such costs and benefits are highly uncertain. This is as true of Fed- 
eral agency activities as of other economic sectors. 

Although cost estimate figures were obtained and reported in the 
surveys of industries and of Federal agencies, they are believed 
to bo highly uncertain. 

This conclusion is verified by the British experience that such esti- 
mates cannot be made even after a product has been converted to the 
metric system because the metrication costs are hard to identify. 

It must be remembered, however, that in any attempt to make such 
an evaluation, the meaningful comparison is between increased metric 
use by plan and with no plan* rather than between incmased use and 
no such inci'eased use because the latter course is not available ; metric 
use will undoubtedly continue to increase regardless of what action 
the Congress takes with respect to metrication. 

The meaningful comparison leads to the conclusion that the costs 
and benefits of inci*easmg metric use by plan would be more favor- 
able than those incurred through continued drift into mixed customary 
and metric usa^e* 

It is this finding of the metric study that I urge the Congress par- 
ticularly to bear in mind as it considers the testimony presented to 
it on metric convei*sion legislation. 

6. In a nlaimed national changeover to metric use, the rule of rea- 
son should be followed. Some measurements and dimensions would 
never need to be changed; the others would be changed only when it 
would be advantageous to the Nation to do so. 

On the basis of these metric studv findings and conclusions. Secre- 
tary of Commerce Stans submitted the following recommendations 
in the report of the study : 

That the United States change to the international metric system 
deliberately and carefully. 

Tiiat this be done through a coordinated national program. 

Tliat the Congress assign the responsibility for guiding the change, 
and anticipating t:he kinds of special problems described in the report, 
to a central coordinating body responsive to all sectors of our society. 

That within this guiding framework, detailed plans and timetables 
be worked out by these sectors themselves. 

That early i)riority be given to educating every American school- 
child and the public at large to think in metric terms. 

Tliat immediate steps be taken by the Congress to foster U.S. 
participation in international standards activities — working through 
recognized private sector standards bodies. 

That in order to encourage efficiency and minimize the overall costs 
to society, the general rule should be that any changeover costs "lie 
where they fall." 
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'riiai the Congress, n{t< v deciding on a plan for the Nation, ostah- 
lis!i a target date 10 jvurs ahead, by which time the Unitxid States 
Will have bccv)me preddninantly, though not exclusively, metric. 

Tliat there be a firm Government coninatment to this goal. 

CURUENT U.S. METRIC STA1TJ8 

The increase of metric use in the United States results Inrgoly from 
ne increase of metric use throughout the world. Kvery large indus- 
trial nation except the United States is now either predominantly 
metric or committed to become so. 

Thus, more and more of the workPs manufactured ^^oods rrc rro- 
di.' od in a nielric (Mivironmont and in accord '^ ith metric 3tandards. 

ilus wojldwide trend results iu difficiiltl lor the U.S. manufac- 
turing industry in two ways — 

1. As a t^^rfi^ harrieV; and 

2. As an inconvenience and inefficiency in operations of U.S. 
plants a* home and abrMa*i manufacturing the same products. 

It is CO mitigate those diff.cu)tu-fa that U.S. manufacturers 
been increasing the»r metric y se and no doubt will continue to u;, -•'X 

An impot*tant 'economic advantage to being metr»f* U to facilitate 
trade to our advantage. The U.S. >Tetric Stv<dy Report, on Interna- 
tional Trade shows that our ex^^r'ts would be helped more than 
foreign e::port?^ to the United t ntis would be by adopting metric 
measurements. 

The koy point i,s that the supplier must harmonize his monsuremont 
practices with the desires of his customers. Many foreign manufac- 
hirers already do thio for our large, aflhient market. But our r-xport 
market is rapidly becoming exclusively metric. 

Clearly, the best way to harmonize measurement practices in the 
interest of increased world trade is systematically, througli compatible 
international standards. 

It must also be noted that standards ^••an be used to erect hnrriei-s 
to trade as well as to lower them. Thii? is happening in Western 
Europe right now, where membcre of tlu^ European economic com- 
mimity are agreeing on qunlity standards for cei-tain electrical and 
ot her goods. 

In operation, this agreement provides that, when pi'oducts are cer- 
tified by the producing country as meeting the Jane' irds, they will 
be accepted without iFurther inspection by all the t>her countries 
adhering to the agreement. 

This mechanism serves to facilitate trade among thi* agreeiri^^ 
countries, and to inhibit imports from all other '^oui'trios, 

The point here is that to make standards work i .»r yon-, you have 
to participate vigorously in their formulation. 

Since the International Organization for Standardizalion and the 
International Electrotechnical Commission increasingly insist on 
metric language in their deliberations, our effectiveness is reduced 
when we fight for inches or pounds, even when we do participnf . 

If we are going to participate effectively in generating the kifk I of 
international standards picture that helps our commerce, we must 
face the fact that — 
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1. We don't have n body of U.S. niotric imtionnl standards to 
start from, and 

2. Wc certainly wonldn't want to just pick uncritically from 
European standards and use them. 

Consequently, the United States nuist begin developmg the metric 
standards that are best for us. 

Then* is no time to lose, since the metric study found that a full 
set of international standards will probably be written in the next 
10 years. 

If the United States helps write them and be<rins planuin<r for 
metric char . . it will greatly strengthen U.S. a(!cess to wcu'ld markets. 
If wc neglect these two actions, our competitors will see to it that our 
reluctance to adopt metric practices will s(»rv(» as a self-imi»osed export 
barrier. 

A further advantage of these eflbrts is i^ointed up by the Hriiish 
experience that international standardization alFords the potential 
important fringe benefit of reducing excessive varieties and sizes of 
products, resulting: in savings. 

. A major supplier of tapered roller bearings in the United States 
has recently demonstrated the potential for such savings, by the intro- 
duction of a new simpliKed line of metric Ix^arings that meet th» 
needs of both doniestic and international markets. The possilnlity of 
inventory reduction thi-ou^h development of a new standard series 
of screw thread fastenei-s is under study by the American National 
Standards Institute. 

This concept arose from the work of a committee of the Industrial 
Fasteners Institute. Their. work illustmtes three important princ'iples — 

1. Substantial savings may be made in the process of going 
metric, providing new standards are projierly developed: 

2. Only the industry, its suppliei's and its customei*s. are close 
enough to the details to identify these opportunities and — 
workinc through voluntary standards bodies — prepare standards 
that will bring them ; and 

3. The standards so generated may need to have metric measure- 
ment language and some basic internationally compatible dimen- 
sions, but it is not likely that the best standards for our use will 
be found by taking over existing European metric standards 
wholesale. 



We foresee, if the Congress passes an appropriate metric conversion 
act, that the country will increase its metric use in a reasoned way, 
making changes when they can conveniently be made, at minimum 
or no cost, and not making them when they serve no useful purpose. 

Thus, in the manufacturing industry, as products proceed through 
their evolutional-^ process of desigji and redesign, the components that 
come up for redesign would be designed by using metric measurements 
rather than our customary measurements. On tlie other hand, com- 

Konents and products that are not due for redesign would continiie to 
e produced without change: it would not be reasonable or necessary 
to Redesign such items for tne sole purpose of making them metric. 
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For example, the niitoinobile industry informs ns tlint over any 
12-yenr period all of the components in nn automobile will have boon 
redesigned. Tho sensible and most economical way to change the 
design of tho entire automobile to metric is to redesign each component 
to metric standards when it is scheduled for redesign — preferably to 
intemational metric standards, if these arc advantageous to the United 
Stutos. Of course, tho automobile industry would want to work closciv 
with the Metric Conversion Hoard in coordinating its changes with 
tho changes of its suppliers. 

A milk packaging machine, however, that perfectly well meets its 
need and is not scheauled for redesign in the foraseeablo future would 
continue to be produced as it has in the past. When tlio country's 
metrication schedule calls for packaging milk in liter rather than 
quart containei*s, for exam])le, the milk machine would be modified 
only to the extent necessary to have it fill liter containers rather than 
quart containers, which are about 5-percent smaller. 

In the case of most widely used items and practices, no change would 
be made under a metrication progmm. Our railroad tracks are a prime 
exumi)lc — their gage will remain unchanged since their purpose is to 
fit the wheels oi tho rolling stock. So will the length of our football 
fields remain 100 yards just as the lengths of horse races are today 
measured in furlongs. 

In the Middle West, and perhaps elsewhere, the land was surveyed 
in 1-mile segments, leading to the practice of designating roads as 
"One Mile Road," "Two Mile Road," et cetera; there would be no 
occasion to change the nanies of these roads any more than to drop 
from tho languajge expressions like, "Give him an inch and he'll take a 
mile." 

Just as manufacturers will base their timetables for change on 
considerations of equipment life and capital inve.stment, so must tlie 
American workingman and workingwoman. Wo must not lose sight 
of the fact that many of our workers own their own tools, and for 
each individual, this set of tools represents a substantial capital invest- 
ment. Provision for tho gradual evolution of the worker's tool inven- 
tory to meet future needs must bo an important part of tho planning 
for metric change. 

The examples above are in the manufacturing industry. Another 
important area is education In high schools and colleges metric 
units are already in almost exclusive use in teaching general science 
courses, physics, chemistry, and biology. In the elementwy grades, 
however, very little of the metric system is taught. For example, 
scHoolchildren are not expected to know that a meter is somewiiot 
longer than a yard, a liter somewhat larger than a quart, and a kilo- 
gram somewhat more than 2 pounds. The teaching of measurements 
IS oriented around the customai^ system, which makes extensive use 
of common, nondecimal fractions. This results in much more time and 
effort being expended by teachers and pupils in the elementary grades 
in teaching and learning fractions tlian would be necessary if only 
the metric sjrstem neod be taught. 

Quite apart from any. virtue, teaching metric measures may have as 
a way to help p\iv, dhildren learn useful arithmetic more efficiently, tlie 
8trong[est ar^^m(;fnt for expanding metric teaching now is to prepare 
our children f oridult life in a metric world. 
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CIIANOING CIRCUMSTANCES TUAT WILL INFLUENCE TJIE Ml-rnilC DECISION 

During the 3 yeai-s of the metric study we observed that circniu- 
stances were changing rapidly, making difficult the task of evaluating 
alternatives for tlie future. Tlie Governments of Canada and Australia, 
^ well as a number of other countries, made decisions to go metric. 
Several U.S. industries stepped up their use of the metric measurement. 

liut the most important changes were events impacting U.S. interests 
in foreign trade. It. became incraisinffly apparent that our exports to 
the expanding world market will be disadvantaged unless the United 
States joins in the effort to develop in this decade a complete body of 
internationally approved metric standards, seeking the inclusion of 
the best of U.S. industrial practice. 

A recent event dramatizes this very problem. 

On February 17, the Parliament of the United Kingdom voted— 
on a second reading— to enter the European Economic Community, 
thus moving closer to becoming a pait of the largest trade group of 
nations m the world. One of the means by which EEC has sought to 
achieve common policy is an agreement on units of measurement. It 
18 clear that in seeking to do business with this Common Market we 
will expenence obstacles if our measurement practices are different. 

Quoting from a recent report to Parliament of the Secretary of 
btate for Trade and Industry : 

In October 1071 the Council— of the BBC— raUfled a directive on units of 
^^^Hfu'^®"^* .^^^^ Providea for the exclusive use by Januniy 1, 1078. of a 
prescribea system of metric units of measurement over a wide area, iucluding 

llf.^*^® mu. ^.^^1: ^^^^ ®' P^"^ ^^^^^^ safety, and administrative 
activities. This is firmly based on the International System (of units) though It 
alw) includes certain additions and other special arrangemeutB, some temporary 
and some parmanent ^ 

This international system of units (SI) to which the quote refers 
18 the internationally adopted metric system to which 1 have been 
referring. 

This directive would apply to the United Kingdom as a members of the BBC 
But we have reached agreement with the Community on adaptations to take 
account of pur use of imperial units. It has been agreed that a list of imperial 
units used in our legislation shaU he added to the directive and that dedaions 
should be taken by agreement before 31 August 1076 into which chapters of the 
Aimex to the direcUve these imperial units should go. Those on which no 
q^i^^mw ^^a'^k^**??! automattcally remain authorized for use until 
31 Dwrember 1070. The Oommunity have also agreed that it ^-ill be possible to 
extend the period of use where special considerations Justify it 

Since the United States is not a part of the EEC it is doubtful that 
we could obtain, tlie same concessions, which, in any event, are clearly 
intended to be phased out, completely or partially, by 1979. 

R^ulting directives now being issued by the EEC Council to 
member countries require the standardization of numerous products 
and their compliance witli the SI system of measurement. Standards 
for glass, hazardous substances and exhftust devices for motor vehicles 
have been issued already. Discussion leading to the standardization of 
can sizes, measuring instruments textiles and agricultural machinerv 
IS underway currently in the EEC. 

The Comnnttee the Coordination of European Standards in the 
Electrical Fteld (CENEL) agreement among the countries of the 
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EEC and the European Free Trado Association (EFTA) estublisliod 
standards for electronic components that conform to SI units. These 
standards impose an additional burden upon U.S. extorters whose 
products do not comply with metric i-equirenients. 

Passage of an Metric Convei'sion Act would make it easier for our 
industry and private standards organizations to work with those of 
all industrial nations to develop international standards in a way 
so that all countries will share the burden and the advantage's of 
harmoni^in^^ measurement practices in the interests of world trade. 
I am, therefore, pleased to have the opportunity to endorse the passage 
of legislation toward facilitating the exchange of goods and ideas on 
an international level. 

A change in the customary measurement language of America is not 



only be accomplished by the cooperation of consumei's, workers, busi- 
nessmen and businesswomen, teachers, eiicineei'S, and all other sectors 
of our national life, working together. Such widespread cooperation 
can be obtained only , by means of a well planned, coordinated national 



The proposed joint resolution was drafted by the Department of 
Commerce to implement Secretary Stans' recommendations. S. 2483 
is essentially, but not entirely, consistent with those recommendations. 

To simplify my discussion of the details of these two pieces of pro- 
posed legislation, I shall discuss the provisions of the proposed joint 
resolution, and point out where S. 2483 differs importantly from it. 
The salient features of both the proposed joint resolution and S. 2483 
arc: 

1. They establish, as their main purpose, a national policy of co- 
herent approach to increasing metric use, envisioning eventual metric 
pi-cdominance. Tlie language used to describe this eventual predomi- 
nance is, however, different in these two bills. S. 2483 would declare it to 
be tlie policy of the Federal Government to adopt as the official and 
standard system of measurement for the United States the interna- 
tional metric system and to provide for converting to the general use 
of such system within 10 years of the date of enactment of this act. 
On the other hand, the proposed joint resolution would declare it to be 
the policy of the United States to make metric units the predominant, 
although not exclusive, language of measurement with respect to 
transactions occuring after 10 years of the date of its enactment. 

2. Neither S. 2483 or the proposed joint resolution develops a metri- 
cation plan, but instead they establish tools to do so. 

Senator Tnouye. Mr. Secretary, I must call for a short recess. I want 
to make a short telephone call. Five minutes, please. 
(Recess.) 

Senator Inouye. May we resume, sir? 
Mr. Wakelin. Thank you, sir. 

If I may repeat the the second point, neither S.^ 2843 or the proposed 
joint resolution develops a metrication plan, but instead they establish 
tools to do so. 

Under the Proposed joint leirislation a National Metric Conversion 
Board would be appointed by the President to plan and effect a change* 
over to the metric system of measurement. Tn contrast, S. 2483 directs 
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that tliis changeover bo phinncd by the Secrctary of Conunercc with 
appropriate participation of all sectors of the society. 

A National Conversion Board, working with the sup|}ort of the 
Secretary, is preferable. It would insure such participation hy giving 
representatives from all sectors an actual part in such planning. You 
may be aware that a like group is guiding tne conversion in the United 
Kin^i^dom. This procedure is working out very well there in acliieving 
the desired objectives. This approach has also been initiated by Aus- 
tralia and Canada in their metrication programs. 

The Board would facilitate and cncoumge the substitution of 
metric measurement units for customary measurement units with a 
viijw to milking metric units the predominant language of measurement 
in the United States after 10yeai*s. 

The Board would have no compulsory nowei^s and the changeover 
\vould be voluntary. I stress this feature of the proposed joint resolu- 
tion. Neither the Board nor any Federal agency would be given any 
additional powei»s to make changes to metric mandatory. 

Weights and measures, which play a mo3t important role in com- 
merce and the marketplace, are vegiilated by the States. The States 
coordinate their regulatory power through the National Conference 
of Weights and Measures. The Board and the National Conference 
would, of course, cooperate in scheduling convei*sion of weights and 
measures but it would be the States that would have the authority 
to regulate increased use of the metric system. They would no doubt 
continue to coordinate increased metric use through the National 
Conference of Weights and Measures as they do now. The Board 
needs no compulsory powers and would have none. 

The Board would be composed of not more than 21 persons ap- 

tointed by the President There would also be two members from the 
louse of Representatives and two members from the Senate. None 
of these membei's would serve full time. The legislation, however, 
makes provision for an executive director and a permanent staff. 
S. 2463 leaves such matters up to the Secretaiy of Commerce. 

Within 12 months after funds have been provided for the Board, 
it would submit to the Secretary of Commerce for his approval a 
comprehensive plan to accomplish the changeover to the metric system 
of measurement. If the Secretary approves such a plan^ he would 
forward it to the President for approval and for transmittal to the 
Congress for its information. 

Upon approval by the President, the Board would begin imple- 
menting the plan. In contrast, S. 2483 provides 18 months from the 
date of its enactment for the Secretary of Commerce to develop a 
plan. There are two differences : 

1. The length of time to develop a plan ; and 

2. The date on which the planning period begins. 

It is clear that the development of the plan woum be a complex and 
time-consuming task. In view of this, the legislation should ^ve the 
coordinating body a full 12 months as provided in the proposed joint 
resolution or 18 months as provided in S. 2483 for its planning func- 
tion from the time it receives its appropriation and is able to com- 
mence work, rather than an indefinitely lesser period, foreshortened 
by the time consumed in the appropriations process. 
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Tlie Board will cease to exist no later than 10 years after approval 
by the President of the ininlementing plan, thereby assuring time a 
permanent addition to the Fedeml structure is not established. 

The Secretary of Commerce would piwide such administrative and 
staff services as may be requested by the Board. 

The Board would submit to tlie Secretary of Commerce annual 
repoi-ts of its progress. These I'eports would be forwarded to the 
President and to the Congress. 

The proposed joint i-esolution imi)licitly follows the rule that "costs 
shall lie wliere they fall" and contains no exceptions, such as acceler- 
ated tax writeoffs, or low interest loans as are envisioned in S. 2483* 
The reason for the omission of these forms of i-eimbursement in the 
proposed joint resolution is simple : provision for such mmbnrsemcnt 
in this bill would remove incentive during the planning period to 
develop less costly means of achieving the necessary changes. For 
example, why should an individual or firm use convei*sion charts or 
devices in conjunction with their present equipment if they can obtain 
new" metric measuring equipment subsidized by the Government? Fur- 
ther, such provisions would likely lead to requests from all sectors to 
have their expenses similarly underwritten by the Government.^ 

Just as industry will make changes to metric usage only as it is 
economically justifiable for it and the Nation to do so, so will the 
Federal Government. 

In light of this rule, where an agency deems extra funds necessary 
for metric conversion, the request will have to be justiKed on the basis 
of the benefits to be obtained from the' specific change envisioned. In 
short : 

1. No commitment has been made by the administration for funding 
metrication costs of Federal agencies. 

2. Any request for Federal conversion funds will be analyzed to 
assure that benefits will offset the costs, just as we expect industry 
to do. 

This policy is consistent with the "rule of reason'' that opposes 
changesthat serve no useful purpose. 

In summary, this Department recommends the enactment of the 
proposed joint resolution. It emphasizes the need for predominance 
of a single system of measurement without excluding tne customary 
system altogether from our culture. It stresses retention at State level 
of responsibility for the i*egulation of weights and measures in retail 
trade. 

Recognizing that the Board must bring together many elements 
of our society into a framework of voluntary cooperation it places 
primary initiative on the Board to formulate the convei-sion plan 
rather than placing this responsibility on the Secretary of Commerce. 

Finally, the proposed joint resolution proposes that costs and bene- 
fits should both accrue where they fall. Through this principle, in- 
genious Americans will find the best ways to minimize the incon- 
venience, to avoid needless changes and to take maximum advantage 
of opportunities to introduce moneysaying improvement. 

I would emphasize that the decisions faced by the Couffress on 
metric conversion should be viewed in the context of the world scene 
in the period from 10 to 30 years into the future. A nationally coordi- 
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natod voluntary metric clmngeover of this kind will take time to pre- 
pare, and even more time to implement. 

For 200 years the advantages to America of having an interna- 
tionally harmonized sj'stem of measurements have been discussed in 
tlie Congress. I believe tlie needs of our citizens in the third ccntui-y 
of our national life will best be served by enactinent of the metric 
conversion plan set out in the Depai-tment's proposed joint resolution. 

Thank you, sir. 

Senator Inouye. Thank you very much, Mr. Secretary. 

In your statement you have used the f ollowingj phrase : "Metric imits 
be the predominant language of measurement in the United States." 
By that are you suggesting that we will continue to have two legal 
systems, the customary and the metric system ? 

Mr. Wakelin. Weil, our legal standards are those of the interna- 
tional metric system on which our inch and foot and mile are based. 
We are talking about the common use of measurement units and I 
would suggest in this common use that metric unfits should be used for 
our economic advantaoo both in trade Iiei-e and internationally, and 
in our culture where fliey seem to be necessary and desirable. 

Senator Inouye. I think essentially wo would be maintaining the 
status quo, wouldn't we? 

Mr. Wakemn. Not entirely. I think we are gradually moving now 
toward the metrie system whether we realize it or not. There has 
l)een an estimate that, among our manufacturing companies more than 
10 percent make some use of the metric system now. The use is grow- 
ing slowly, and it is predominantly growing in areas connectea with 
i ntemat i onal trade. 

I would think that football fields, the gauge of railroad tracks, 
et cetera, are things tliat don't need to be chan^d. 

Senator Inouye. You have suggested — in you r last page, I believe — 
that the incentives should be sufficient to cause industry to begin con- 
vertingvoluntarilv. 

Mr. Wakeun. xes. 

Senator Inouye. Wliat would be the incentive for States to begin 
a massive educational program? I gather from your bill that it is 
voluntary in that respect and that States would have jurisdiction over 
the decision to convert or not to convert. 

Mr. Wakeun. That is correct. 

Senator Inouye. What would be the incentive there? I am thinking 
about the third grader or the sixth grader. 

Mr. Wakelin. Yes, sir, in education, I think the predominant 
advantage of the inetric system for school kids is that it is decimal 
in character; dividing by 10 is much easier than dividing by four, by 
eight, by 12, by 5,280, et cetera. I think it adds simplification in the 
whole educational process, particularly in arithmetic. 

Senator Inouye. Do you think this would be sufficient incentive to 
some of these States which are already suffering from a lack of funds? 
I have no idea what this conversion will Cost. Do you have any idea? 

Mr. Wakelin. Dr. Branscomb, please. 

Dr. BiiANSCOMn. I would like first to supplement Mr. Wakelin's 
response toyour earlier question. 
Senator Inouyb. Yes. 
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Dr. BnANS;;oMu. Concerning the question of what will constitute 
predominance of the metric lauffua^re or what restraints will exist on 
tho use of customary langunge, that involves primarily the question of 
common practices in retail trade. The States toda*v regulate such 
practices because the Congress has not seen lit to exercise its authority 
under the Constitiition to establish weights and measiires. The States 
coordinate their effoits through the National Conferoncje of Weights 
and Measures, and that Conference is very effective in working out 
uniform and agitsed upon weights and nieasui'es regulations at the 
State level. 

In many States, but not all, the monunendutions of the National 
Conference arebmught into legal effect in the States through an ad- 
muustrntive piwedure that may include a hearing. The National Con- 
ference has studied the metric issue (|uite closely, and I l)elieve they 
have expi-essed their willingness to cooperate with the Federal Govenl- 
ment in a progi am of metric changeover. 

So there could be at the end of a 10-year transition period a situa- 
tion where, by State regulation, the metric units would be required on 
packages, and weighing machines used in i-etail trade. For a period 
of time, perhaps hidefinitely, the customary units could appear there 
also, if the manufactui-er wished. 

Now, tho incentive to get there from here rests, I believe, on a very 
broad awareness on the part of the informed members of the public- 
people in many sectors of life— that the changeover is in our long-term 
interest.. Every group that we have talked to in the metric study said 
they would not expect to achieve an immediate short-term benefit by 
going metric today. Wo can only get the benefit for the Nation by doing 
so as a Nation. 

For that reason, I honestly believe that if the Congre.ss will correctly 
reflect the views of the country and state as a matter of national policy 
that we should get through tlie inevitable period of dual usage to a 
simpler period when we use one system predominantly, we will find 
that the self-interest is there in the society, including the educational 
sector. 

Senator iNoum Is this the British policy ? 

Dr. Branscomb. Yes, so far as I know, the British have attempted 
no mandatory regulations that insist that you use this standard or 
that standard. We and they both depend on the system of voluntary 
industrial standards. 

Senator Inottv'e. Do you envision under this national conversion 
policy that the Federal Departments would require contractors to do 
Govennnent business according to the metric units? 

For example, not too long ago, the Department of Defense at- 
tempted to limit the sizes of containers. If tho containere were of a 
diiTerent size, no business. Does the proposed resolution envision that 
these departments would have a massive program i*equiring metric 
measurements in all of their purchases, contracts, et cetera? 

Mr. Wakelin. Mr. Chairman, I think 

Senator Inouyk. Let's say you're GSA, and Tn\ an architect. Would 
you require me to submit to you plans made out in meters, kilometcis, 
et cetera ? 

Mr. Wakelin. I think for anything that is new— a system or major 
component that is starting completely fresh— this might be in order 
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onco we get moving toward the metric system. I think that changing 
existing parts of items already designed from inches and feet, to centi- 
meters would be fruitless. 

I think it is practical to do this in purchasing only for new items* 

Senator Inouye. May I cull for another recess ? 

(Recess.) 

Senator Ixouyk. Once again, I apologize, and we will resume our ' 
hearings. I believe Dr. liransconib was going to respond. I wanted to 
know as to what extent the Executive departments would involve 
themselves in the metric conversion. 

For example, would the GSA require me. as an engineer, to suhip.it 
all plans in metric units if 

Dr. Bit\NscoMB. It is a basic principle of the administmtion^s ap- 
proach that Federal agencies should participate in the development of 
the plan and in the execution of the plan in the spirit in which all 
other sectors participate. This means Fedenil agencies would not be 
used as a whip or a club to drive the process more rapidly than the 
society is prepared to cany it out. The Federal agencies snould par- 
ticipate through the conversion board, and adapt their own require- 
ments in the marketplace to the timetable that tlie private sector works 
out thmngh the convei*sion board for providing metric components 
and designs. 

GSA presumably would buy metric products, at a time that the 
manufacturers who have planned to change their production to metric 
and have rc>ached that phase in the timetable will And a proper market 
for their product in the Federal Government. 

Seiuitor Inouye. My question was, whether contractoi's would l)e 
requii'ed to do business with GSA in metric units. Would the plans 
submitted by an architect have to be drawn in inetei*s and kilometers 
instead of inches, feet and vards ? 

Dr. Brakscomb. I would think they would set their requirements 
as they set them now in terms of what constitutes acceptable practice 
to their suppliers, and wliat permits efficient operation of the agency. 

Senator Inouye. Eventually it will become compulsory ? 

Dr. Branscomi). Eventually, I suppose the request for proposals 
and bids would specify the designs and measurement language that 
has become the predoi>iinant measurement language of the countiy, 
ye.s,sir. 

Senator Inouye. Mr. SecitJtary, could you toll this committe e why 
the administration decided on the route of a joint I'csolution instead 
of a bill? 

Mr. Wakei.tn. We discussed this at leangth, Mr. Chariman. I think 
our feeling about it was— and is — that we hope that we will get bi- 
paitisan snppoit both in the House and in the Senate. We feel that 
the joint i*csoIntion carries a little more weight in teims of its visibil- 
ity, and we think the metric system probably deserves this. 

Senator Ixouye. Althougli essentially the i-equirements would be 
identical to that of the bill ? 

Mr. Wakelix. Yes, sir. 

Senator Inouye. In his State of the Union address, the President 
stilted that we would eiihance our competitive position if we moved to 
implement the metric system of measurement. Do you Irnve any esti- 
mate of how much this mcitric convei'sion could improve our balance 
of trade? 
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Mr. Wakelik, Wo have made estimates of this, and I would em- 
phasi^se they ai-e only estimates. 

The estimate obtained from the U.S. Metric Study investigation of 
international trade was that being metric would lead to a net increase 
of expoits ovQV impoi-ts of the order of $600 million per year. 

Now again, it is an estimate, Mr. Chairman. 

Dr. BiuNScoMB. If I may supplement tliat, it is important to em- 
phasize that the estimate was based on the world as it was two yeai's 
ago. In conducting the study, we woi*e veiy deeply impressed by the 
rate of change of tliat world situation while we wei-e making the study. 
I could give yow examples of inci*ciishig use of the measurement lan- 
guage in the international standards-community as a way of making it 
more difficult for our products to gain international acceptance. If it 
had been possible for the exi>ortei*s and importers whom we sun'eyed 
in the study to anticipate these changes that arc now taldng place, then 
I think they would have estimated a substantially larger amount wlicn 
they made their projections. 

Mr. Wakelin. May I comment on this ? 

Senator Inguye. Yes, sir. 

Mr. Wakeun. I think that we must bear in mind the fact that other 
countries, such as the U.K., Canada, and Australia, are already in- 
volved in such a convei'slon as we're considering here. That, together 
with the conjugation of nations into the EEC, which I am sure will 
draw Britain in closer to the whole metric measurement system, sub- 
stantiates what Dr. Branscomb points out — that the estimate of $600 
million may be too snuill by a factor of two or three in the very near 
future. 

Senator Inouyk. As you have pointed out, Mr. Secretary, at the 
present time there are so-called invisile trade barriers set up very 
cleverly by the use of standards. 

One could be the standards of measurement. Do you believe that 
small businesses and those businesses not invoh'cd in exports would 
benefit from a conversion to the metric system ? 

Mr. Wakeun. Mr. Chaiiman, I think those small businesses that 
are concerned as suppliers to the larger industrial corporations, would 
probably find it to their bencii^to do so. If they are suppliers of an 
item or a system that is not a component of a larger system, they will 
not be in a hurry to change unless they have their own reasons to 
change. 

Senator Inoute. Under your joint resolution, would you envision 
grocery stores converting themselves? 

Mr. Wakeuk. There are an increasing number of items on the 
grocery store shelves that are beginning to be labeled with both grams 
and ounces, as you laiow. I think it is in their interest to do so in terms 
of standard packaging, and labeling, sir. I would think this may be 
a slow process. They are starting very slowly right now. 

Senator Inoute. Do you have comments, Dr. Branscomb? 

Mr. Branscomb. Only to add that the grocery store will change 
the labeling on the products and the weighing instruments used in the 
meat department^ for example, only m accord with the schedule 
that the State weights and measures authorities develop as part of a 
national conversion plan. 
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So, at some point in time, tlie grocoiy store will provide the house- 
wife with pixKlucts nieasiu-ed and labeled in kilograms, nictci-s, and 
the hke. 

Senator Ikouye. Do you believe metric conversion would promote 
simplification and improvement of iji-oducts which are redesigned to 
mont? ^'^^^"^V generally stimulating technological impiwe- 

Mn Wakeux. I think that some simplification would result from 
the decimal basis of the metric system and from a rationalization of 
sizes of products. 

Senator Ikouye. Do you think it would stimulate technological im- 
provement of products ? 

Mr. Wakeux. I am not sui-e I can answer that question definitely. 
Cei-tamly metric conversion would afford an opi)oitunity for product 
improvement. 

Senator Ixom-E. Has the cost of the British conversion to date been 
below or above initial estimates? 

Mr. Branscomb. Thei-e wem no initial estimates, Mr. Cliaiman. 
The British Metrication Board followed with vciy great interest the 
Depaitment of Commerce study which was asked by the Congi-ess to 
attempt such an estimate. They wei-enot surprised that we found diffi- 
culties m making a precise estimate. We, in turn, asked the British if 
they could tell u{3 in retrospect, having changed over to metric stand- 
ards m many areas of industry, what were the costs involved in that 
changeover. They were not able to provide us with such data because 
the i-esponding companies in general found that they were able to 
absorb these costs in their operating procedures, and they wei^e not 
able to separate cost associated with metnc change from cost of other 
changes. I don't bjelieve the British Metrication Board had an esti- 
mate of the original cost, nor is it able to evaluate today how costly 
it has been. But it is certainly their opinion, as expressed to us, that 
the cost has not imposed on their economy a burden that is large, com- 
pared to the normal vicissitudes of doing business. 
Senator Ixotrra. What estimates did you arrive at in your study ? 
Mr. Braj^scomb. We made the best attempt we could to determine 
what the relative costs would be if the use of metric measures in the 
United States gradually increased in parallel with the customary meas- 
ui-es, thus expereincing an extended period of dual usage of both 
systems, compared with the proposed 10-year changeover after which 
we would be predominantly metric. 

The data we used was obtained from surveys of companies in vari- 
ous industry groups. These companies varied greatly in their prior 
experience with the issue •ofmetnc change. Individual companies that 
Jiave already had some experience with metric change in general made 
much, much lower estimates of cost than those who had not Imd this 
prior experience. It was difficult, therefore, to aggregate the numbers 
and extrapolate them to the entire economy. 

But on that basis, our best estimate was that the cost of the chanee- 
over w^ld be recovered within a period of something like 10 to 25 
years after the changeover. We obtained such data from individual 
companies by asking them, "If you see advantages to your business 
of gomg metric, m how many years would you expect to recover the 
costs of the change ?" 
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Most of tlie 25 percent of the responding companies tliat anticipated 
advnnta{j:esfr»ive tJiat period 12 to ISyeui'S. 

Senjitor Inouvk. Would you like to mention a niunber ? You haven't 
given us anj' number. 

Mr. BuANsroMn. The i)ix)blcin in attemnting to provide a meaning- 
ful number, Mr. Chairman, is that the added costs of convei*sion ap- 
])ear during the period in which one is deliberately trying to^o through 
the period of duality. whei*eas the benefits follow indefinitely after- 
Avard. 

Senator Inouve. What would he the estimtae of cost of your pro- 
gram under the joint resolution? Do you have a figure for that? 
Mr.RuAXsroMn. Well 

Senator Inouvk. With no subsidy or tax incentives. 

Mr. BiL\N8C0JiH. Wo do not have an estimate of the gi'oss cost be- 
cause as we have indicated, costs of metric convereion per sc, ai-e very 
difficult if not impossible to evaluate. I can give you an estimate of 
the xrhange over cost in the manufacturing industry. Mr. Chainnan, 
but as Secretary Wakelin testified, it must necessarily be an estimate 
that is not reliable. Our metric study survey team reported tliat cost 
for the manufacturing industry would be something of the order of 
$6 billion to $14 billion integrated over the 10-year convei*sion period 
from a $300 billion manufacturing industry in a'$1.000 billion economy. 

Senator Inouvk. Assuming your joint resolution was adopted by 
the committee, what amount should we be i*equesting from the Ap- 
pi*opriations Conunjttee ? 

Mr. BiL\>^scoArH. It is our estimate that the Convei'sation Board 
would rcquiro approximately $3 million in its firet year of operation 
to carry out its own responsibilities. We are not proposing that any 
other items be appropriated under the specific label metric convei*sion, 
but that the sevenil agencies of Government should pursue their pres- 
ent responsibilities in the light of the changing cimimstances in the 
country, including the metric convei'sion program. 
^ Senator Inouye. Would the executive departments require addi- 
tional appropriations to [)articipate in the conversion program? 

Mr. BiL\x8coMB. That is unclear until the plan is made. We know, 
for example, that the highway people will eventually have a problem 
with changing highwuy signs, but they change highway signs in anj- 
event. The question of whether they would need any extra approjjria- 
tion would depend on whether or not -there is a way that those signs 
could be changed over 8 or 10 years without additional cost. I believe 
in most cases if they are put to the test of finding economical ways 
to ptuticipate in the conversion, they will succeed in doing so and 
may not need substantial extra appropriation. 

Senator Inouye. What was the cost of the metric study ? 

Mr. Branscomb. Approximately $1.4 million, Mr. Chiiinnan. 

Senator Inouye. NASA has now, I believe, just about completely 
converted to the metric system. Was this a smooth transition ? 

Mr. Brakscomb. I believe it would be connect to say that NASA 
had completely incorporated without any difficulty, as far as I ]ino\\\ 
the use of metric measurement language in all reports and publica- 
tions. I dont believe NASA has gone completely to the use of metric 
engmeering in their production work. 




1 

Senator Inouyk. Would a measure of this sort, whether it be the 
Pell hill or the administration bill, require our various departments 
to begin immediately a program of conversion? Or could this be 
done without legislative authority ? 

Mr. Wakkmn. I would think it could be done right now, but we 
wouldn't know what to instruct theiu to do without a plan in hand. 

Senator Inouye. Would it be possible for the President to 
delcare as a matter of policy that his departments bcflriu converting 
immediately? 

Mr. Waickmn. I would think it certainly would be possible. I would 
hope and expect that that would occur only after a plan had 
Ix'en worked out with respect to how such a convei-sion wea* to be 
nnplemented. 

Senator Inouyi:. What do you mean by "predominance'-? I just 
want clarification for the recoid. You say the nu^tric unit would Ijo the 
predommant measui-ement language in the United States. Could you 
describe what you mean by that ? 

Mr. Wakkun. IthinkDr. Branscombcan talk to this point. 

Mr. BiuxscoMii. I would say that the United States would be pre- 
donunantly metric, when the goods that are sold in retail trade are 
identified by weight and volume in metric units, svhen the common 
engineering design language of the countiy is metric just as scientific 
language is already, and when the general populace 1ms a suffi- 
cient facility with metric language, so tlrnt the normal discoui-se of 
work would in most cases take place through the medium of metric 
measurements. 

We stress the word "predominance" because we Injlieve that there 
should l)e freedom of choice in the measurement language that indi- 
vidual citizens use. We expect that the older generation will be un- 
comfortable for some time with measurement language with which 
they didn't grow up and there is no reason why there should be a 
doctrine of expunging from our daily habits all reference to inches and 
miles and pints and quarts and pounds and other customaiy units. 
1 he criterion cannot be a very piwise one because the objective, l)eing 
an objective of economic eflicieney and trade and international dis- 
closure, is adequately facilitated when the basic structure of our 
economy is in harmony with the world outside with which we wish to 
interact successfully. 

But there is plenty of room for individuals to declai-e themselves as 
exceptions and to persist in using the customary measurements. 

Senator Inouyk. So one of the basic differences between the adminis- 
tration's resolution and the Pell bill would be that in the Pell bill 
we would establish the metric system as a national unit of measure- 
ment, and it would be the only legal system, with exceptions. In your 
measure, we will have two systems operating at the same time, with 
both systems being legal. 

Mr. Branscomu. Being legal, Mr. Chairman, for the citizens to use 
as they please, but not necessarily legal in all commercial transactions, 
I do believe it will be necessary, if we are to become predominantly 
metric, for the State weights and measures laws to require that goodfs 
in retail trade be marketed in metric units. The gas pumps, for exam- 

Eile, would be suitably modified so you buy gas by the liter instead of 
y the gallon. 
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Senator Inouye. So w)int you envision in government, through i-eg- 
ulntions and standards, making it mandatory ? 

Mr. BuANscoMB. If I may take one exception to your quest! o... Mr, 
Cliairman, yes, I agree tlmt tlie mandatory feature will arise through 
the exercise of the existing powei*s of the States to legulate weights 
and measures. On the matter of standards, however, I wish to make 
clear that we believe a great stmigth of our economy is tho flexil)i)ity 
that comes from the voluntary nature of our commercia), enginec iiig 
standards activities. These standards am voluntary and they sho\:ld 
continue to be voluntary. In my view, if the Nation develops a sound 
set of national metric based standards which are generated in the 
private sector with full participation by representatives of cousuiiievs, 
suppliers, and manufacturers, and these are designed to impwve our 
economic performance, both domestically and mtern»\tionnlly, then 
they will be used by tlie very people who have designed them and, 
therefoi*e, they will gain voluntary acceptance without the aecossity 
of the standards being mandatory. 

Senator Inouye. \ ou are telling me that at the present time under 
the current laws on our books, we have sufficient authority to curry out 
the program set forth in your joint resolution, because it is traditional 
authority on the part of the government, local and Stat^* and Federal, 
to set up rules regulating sizes, weights, and measurements. This 
can be done at the present tim^ The State of Hawaii could, if it wanted 
to, convert totally to the metric system ? 

Mr, Wakelin. Sure, no problem, 

Mr, Branscomb, And 1 might say, the State of Hawaii has one of 
the best State weights and measures system in the country. 

Senator Inouye. I thank you very much. That is why I led you to that 
question. 

So, if the conversion can be done without this bill, why would it bo 
necessaiy to pass it ? 
I am asking this as a supporter, 
Mr, Wakelin. I undei*stand. 

Senator Inouye, We want to strengthen the case here, 

Mr, Wakelin. I think there are two points in connection with this. 

The bill proposes that it should be the policy of the United States 
to move toward the metric system, I think that statement of policy 
should be made by the Congress. 

I think also that this bill provides a framework for an orderly transi- 
tion from the present condition until we are predominantly metric. 
The board would provide participation of the various wallcs of life, 
education, labor, manufacturing, in producing an action plan that is 
visible. It would bring that plan to the attention of the public, and the 
people who are in the manufacturing and service areas, 

I .think if one wished to do so, money could be appropriated to a 
department of the Government to develop such a plan for conversion. 
But I think you sliould have in back of this a resolution of the Congress 
stating it is the policy of the Unite^ States to do this. 

We look upon this bill as a policy document as well as one setting 
up the machinery for implementation, 

Mr. Branscomb, If I may add, Mr, Chairman, there is one feature 
of the implemeoitation machinery we have not discussed, but which 
I believe is quite important, 
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That is that in th? process of change to metric, it is quite iinportnut 
to avoid confusion bct^Yecn dilFcrent l)nrts of industries, suppliei^s, 
mftnufftcturere, ftnd distributoi*s. This w'lU require consultation among 
competing elements in the society. 

The preservation of our competitive policy through this period is 
quite important, and I believe it is not inappropriate that the Fed- 
eral Goveinment should offer, through the board the framework 
within which the private sector can assist in the determination of time 
sequences and plans for changeover. 

Senator Ixouye, Is your department and the bureau at this stage 
prepared to move if and when this measure becomes law? 

Mr. Wakemx. Yes, sir. 

Senator Ikouye. And you feel that the 12 months would be 
sufficient ? 

Mr. Wakelin. In my opinion, Mr. Chairman, it is on the border- 
line. I think the plan is a very diflicult one to devise. 

I would hone that some consideration might be given to incrcusing 
the length ot time to develop an adequate plan. 

Senator Inouye. Your bill calls for 12 months, doesn't it? 

Mr. Wakemx. Yes, sir. 

Senator Ixom-E. I can see a situation in which if you do not meet 
the time schedule, critics can point and say, "We told you that you 
were going to fail." 

Then, ai^e you suggesting it might bo increased to 18 months? 

Mr. Wakelin. I would feel more comfortable if it weix». 

Senator Ixouye. Are thei'O any other changes to the measure you 
would like to suggest? 

Mr. BitvNscoMn. I think the issue of the time scale is one that 
deserves full discussion in your hearings. It is difficult to define because 
there is no precise definition of exactly how complete a plan must 
be befoi^o it is felt to be ready to bo submitted to the President. 

Senator .Inouye. I asked von because veiy likely if this measure 
is adopted, your agency would be providing the basic loadorehip. 

Mr. Wakeijx. Staflf suppoit and leadership ; Yes. 

Mr. Branscomb. We would perhaps provide technical advice and 
support, but the principle that the board is presidentially appointed 
and it has its own executive director responsive to the many points 
of view represented on thut board is, we feel, quite critical. 

I miglit also point out that while the plan must be carefully devel- 
oped and wo are concerned about insunnc that time is adequate to 
do good job, it also must not be regaraed as having been set in 
concrete once it is written. 

The plan must be flexible. It must bo po^ible to modify it as time 
goes by in light of experience and changing international circum- 
stances. 

Senator Inouye. Is the administration adamantly against any sub- 
sidy, tax incentive, grant or loan program? 

Mr. Wakeun. The administration doesn't favor it. 

Mr. Branscomb. My personal feeling, Mr. Chairman, is that the 
philosophy of the administration bill with respect to these subsidies, 
if you like, is consistent with the kind of approach we believe industry 
should take U) the conversion program; namely, that one localize or 
internalize the cost as much as possible. 

aO-781— 72 — 6 
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One of the reasons that our study is not able to give you an explicit 
price tag on conversion is because I can't tell you everything that 
should be changed and not changed in the com*se of metric convei*sion. 
If I could do so, sir, I would presume to be an e.\pei*t in the business 
of every businessman and very laborer in this country. 

In fact, those decisions need to be worked out in the discoui*se of 
the convei'sion planning progress. Therefore, the costs would be, 
wherever possible, internalized to the advantage of the various seg- 
ments of society. 

Senator iNoum Mr. Seci-etary, and Dr. Bmnscomb, I thank you 
very much. 

Mr. Wakkun. Mr. Chaiman, I would like to thank you for your 
understanding and feeling about this subject. We appreciate your 
attention to it and we hope you will support it. 

Senator Ixouye. I can assure you tliat this committee will act 
upon this measure one way or the other. It will not be just filed away. 

Mr. Wakehx. Thank you, sir. 

Senator Ixouye. You can be assured of that, sir. 

Before calling my final witness, Mr. Frank Winters, I would like 
to call a2-minute recess. 

(Recess.) 

Senator Inouve. Our final witness this afternoon is Mr. Frank 
Wintei'S, assistant director of engineering. Caterpillar Tractor Co. 

STATEMENT OF FRANK WINTERS, ASSISTANT DIBECTOB OF 
ENOINEESING, CATERPULAB TRACTOR CO. 

Mr. Winters. Thank you. 

Would you prefer that I read the full statement or a summary, sir? 
^ Senator Ikouye. A summary would be fine, sir, and without objec- 
tion, your full statement will l)e made a part of the record. 

Mr. WiNTEiis. I am Frank Winters, assistant director of engineer- 
ing. Caterpillar Tractor Co. 

If I may, I would like to summarize our statement, and ask that 
the full statement be inseited in the record. 

We felt we might contribute most to your deliberations by describ- 
ing our own experience with metrication — leaving it largely to you to 
determine how that exp^erience might be applied in drafting legislation. 
. Cater|)i11ar is a major manuracturer of carthmoving machinery, 
diesel engines, lift trucks, and other products. These products are sold 
throughout most of the world. 

Our sales of something over $2 billion a year are about 6venly 
divided between this country and abroad. Two-thirds of our sales 
outside this country consist of U.S. exports. 

We build products in 14 plants in the United States, and 11 plants 
located in eiglit foreign countries. . jv 

Our plants in France, Belgium, and Japan operate in the metric 
system of measure. We are now.in the process of converting our plants 
in the United Kingdom to the metric system of measure. 

I emphasize the term ^^metric measure'Visince 'we have not adopted 
metric s^ndards whicl^ establish fasteners and 

Caterpillar has a basic policy tha!t requires and components 
manufactured anywhere in the world' to interchangeable. In the 
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United States we design and manufacture using decimal incli units of 
measure. Plants using metric units of measure convert drawings to 
metric with the necessary accuracy to achieve full intei*changcability. 

Kecently, in the United States, we have started a pi-ogram to convert 
to metric units of measure independently of any action by the United 
States to ffo metric. 

We will make the change to metric starting with the release of 
engineering drawings on certain new products. 

Our ultimate go2U is to achieve total conversion to international 
metric system measurement units and to international standards for 
materials which arc readily available at each of our plants. 

At the outset, wo must establish dual capability to use both measure- 
ment systems and maintain this dual capability until conversion is 
completed. 

Dual capability requires only that our people understand both meas- 
urement systems' to tlie degree their work requires, and having tools 
in either system they are able to work in that system. This dual capa- 
bility is achieved through training and practice. 

Witli dual capability, it is possible to design new parts in the metric 
system, provide metric gaging and tooling as required, and produce 
these parts on existing machine lines along with existing parts dimen- 
sioned in inches. 

Now designs will be metric, gages and inspection equipment needed 
for new parts will be metric, and additional machine tools, as needed, 
will be metric. • 

It will be necessary to duplicate some general purpose inspection 
equipment, and some machine tools, but the major amount of equip- 
ment conversion will be achieved through normal attrition and 
replacement. 

Similarly, our vast arra^' of active parts numbers will become metric 
through attrition rather tlian wholesale conversion.^ 

Until suppliers achieve metric capabilities, we will provide conver- 
sion charts on our drawings ena])1ing them to produce to our specifi- 
cations in the inch system of measure. 

Sir, I mjghtrefer.to the drawing attached to the statement to illus- 
trate the point that we have a convei'sion chart which in this case is in 
the upper left-hand comer. 

So Ave are in no way attempting to force any of our suppliers, of 
which we have soriie 10,000 in this country, to build these parts in 
metric system units because in this table we give them the inch equiva- 
lent of the metriCj so we don't care Avhether they use metric or inch 
measure. 

But this way it is on the drawin/j and once total conversion is 
achieved, we can eliminate that conversion chart. 

Senator Inouye. Has your experience shown that most of your 
suppliers will convert to metric systems? 

Mr. Winters. Some are planning to, others are not. We are not 
asking them to convert because we are converting. We feel this is not 
our prerogative.- 

With the passage of time, attrition .will create a predominantly 
metric operation. . . - 

Tsthiskindof a transition practical in the shop? • — - . 

. The answer isiyes. . . 
If the dial of a lathe, for example, is graduated in thousandths of 
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an inch, each graduation represents not only one^tliousandth of an 
inch, but also hundredths of a milliineter. 
If gaging a part shows that an adjustment of either .002 inch or 
mm must be made, the i-esiilt is the same: two marks on the dial 
IJie simple ratio 2i^-to-l, makes such mental conversion quite auto- 
aday '^'^ operator who must make such adjustments many times 

Linear scales and some dials can be replaced with metric ones at 
nominal cost, but for the most part, we believe it is better to leave 
existing equipment as it is, and let training bridge the «nip 

The kind of conversion I have described is the least-cost method 
for Caterpillar. We believe it will be the least-cost method for the 
country. 

In summary, applying our exi^rience to some of the matters the 
committee must decide in detennining the final form of metric 
legislation : 

1. We support the adoption in the United States of metric units of 
measure known as the international system of units (SI) as outlined 
in ISO recommendation RlOOO. 

2. We at Caterpillar encourage agreements on common worldwide 
standards Many existing standards originating in metric or inch 
units could become the world standard. However, once the common 
world measurement system has been agreed upon, new standards of 
size should normally be selected in modules common to that system 

in this connection, we appreciate this committee's interest in lecisla- 
tion along the lines of the International Voluntary Standards Cooner- 

ttZtdaaSgprocet""^^^^^^ ^"""^'-^'^ pa-ticipatiorin 

.^i.™^'** just a moment, sir, to suggest that in some of the 

testimony, I think there is a bit of confusion between chanirinc to 
metric measure and acceptance of so-called metric standards. 
^ 1 believe in this country we have far superior engineering standards 
in our threaded fittings, pipe threads, and all these types of things that 
have been developed over the years. To abandon these in favor of 
otlier standards because they happen to be expressed in metrics is a 
step backward, in our opinion. 

So we support the efforts of the American National Standards In- 
stitute, working through the International Standards Organization, 

iL?."?^^""?* T**""!** standards rather than just abandoning our 
present good standards. o " 

Senator iNom-E. I agree with you because to do so, we would be 
forcingan unnecessary disadvantage upon ourselves; 
« Mr. Winters. That is right. ■ 

A a'' conversion costgjire related to the confusion 

<j^&c standards; whether we need hew mechanic's tools, for example 
yj^^ojy ^^f"^ convertmg,^ we do not need new mechanic's t6ols 
rt ".^V'f^stmg thread standards, bolts- and nuts 

and things like this, untU better standards are developed that could 

aSywi; ?^ ^ speaking of jiist measurement unit^ 
• WiNTEHS. We;are cbhve^^ . 
.m^^^J^^able iune. machine tool needs, for converting to 

rto*^^^^*"*^'S— "i.^*^^ through ftttntibn/ substantially r^uc- 
ing the/costs to mdmdual companies and to the Nation 
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4. Braad participation in planning and carrying out metrication 
is essential to success. Industry and others affected should have an 
active role in developing the national plan. 

5. In general, we oelieve couvei*sion costs should lie where they fall, 
with a minimum of Government subsidy. Tlie approach we have 
outlined would minimize costs. 

Whatever assistance is provided should maintain maximum incen- 
tives for economies in converting to metric. Also, those who proceed at 
an earlv point in time should not forfeit assistance that might be 
granted to those proceeding later. 

6. Assistance, if granted, should apply to acquisitions of machine 
tools and emiipment regardless of whether it is procured in the United 
States or irom sources in other countries. No purchaser should be 
required to give up what he considers his hcsi source of supply in order 
to qualify. 

In conclusion, we are pleased to i*oport that we have released a 
newlv designed diescl engine fuel system and major components of a 
family of newly designed dicsel engines for domestic production with 
metric dimensions. 

Other engineering groups are commencing to design in metric units 
for new products to he released in the future. 

Work is proceedhig on training programs. 

In short, we are following our convictions with action to help 
achieve a metric America. 

(Senator Inouye. Thank you very much, Mr. Winters. 

Am I to conclude from your statement that you would prefer the 
measure introduced by the administration over the one introduced lyy 
Senator Pell? • 

Mr. Winters. We would certainly lean more that way in terms of 
subsidies. We do not feel that subsidies are necessary and also that 
it is extremely difficult to determine the cost of conversion. 

For example, sir, I mentioned at the end of my coananent we are 
releasing a new diesel engine fuel system. We released this system be- 
cause it IS loss expensive than the current one. It would be less expen- 
sive, regardless of whether it were designed in inches or millimeters. 
It makes no difference. The tooling for that particular fuel system 
is roughly $1 million. We will spend that amount regardless of 
whether we did it in inches or did it in millimeters. So there is really 
I no «3onyer8ion cost in that particular case. 
\ Ti think others are quite similar as we go down this path. 

Senator Inouye. It has been suggested that under existing law, 
conversion to the metric system can be accomplished without the 
ps.ssage of any additional legislative authority, i ou have indicated 
in your full statement that conversion or adoption of metric measure 
h inevitable^ that this administrationrt^pe measure should be adopted. 
Ik) you feel a national program- is desirable to coordinate all sectors 
cf the economy ? 

Mr. Winters. Yes, sir ; wecertainly do. It would undoubtedly reduce 
training c^ts, because j^epple coming out of school would not have 
to 'be retrained in metric measure. Certainly it would Hiaye a very 
beneficial effec^ on all :the 10,000 siippliers t^^ and many 

segmente, I think, would be 

Senator Inoute. You mention worldwide engineering standards. Do 
you think the United States would be in a better position to participate 
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in formulation of these standards if we adopt the metric system of 
measure? 

Mr. W1NIT.RS. Yes, sir; I do not think there is any question about it. 
We have had rel^resentativcs from ourconqmny serving as rei)ix?senta- 
tives of the Society of Automotive Enmnecrs and others in some of 
the inteniational standards meeting. They come back with reports 
very definitely that we would have a much stronger position if the 
United States were going to the metric measure and also, of course, if 
we had Government recognition of our standards association. 

Senator Inouye. By conversion, do you mean that tlie metric units 
would bo the predominant languai^e of measurement in the tFnited 
States? 

Mr. Winters. Yes^ir. 

Senator Inouye. Then you are not s]}eaking of a mandatory full 
conversion? 

Mr. W1NTEK8. No, sir; I quite agree with Mr. Wukelin, that there 
are some units that probably should not be changed. I think only time 
will tell what some of these may be. 

Senator Inouye. You have suggested that this conversion should 
take effect within a reasonable frame of time. What would you consider 
to be reasonable? 

Mr. Winters. We consider 10 years to be reasonable. 

Senator Inouye. When did you begin your conversion program ? 

Mr. Winters. Our conversion program in this country is very riH?ent. 
I would say within the last 6 months. On the other hand, we have been 
converting our designs to metric drawings in Belgium, Fnince, and 
Japan for nearly 10 years. 

Senator Inouye. Are you full3^ eonveHed now in those countries? 

Mr. Winters. The present products that we build in those coun- 
tries are all 'built to metric drawings. They are converted by our engi- 
neering staffs in those countries. 

Senator Ij^ouye. Have you made any dollar estimate ns to the 
benefits in costs tliat will accrue to your company' as you gradually 
convert your domestic plants to the metric system ? 

Mr. Winters. We have attempted this. First of all, when the study 
was being carried on, we were asked to paiiicipate in that stndy and 
come up with those^inds bf figures, ana we spent quite a bit of time 
try ing to make a good estimate. 

I think that we 4vould not want to quote our estimate today because 
we avB sure that it is higher than we think the actual cast will be. 
As we have stated during the last 6 months, we have found ready 
acceptance 'by our engineering staff, by our shop people, and everyone 
concerned. ' . 

We do not think the training job will be nearly as difficult as we 
anticipated and this is where most of the cost is applied. As we ai-e 
starting to make metric pai*ts on the same machine tools that we use 
for inch parts, we do not see the problem there that requii*es conver- 
sion of instruments and dials (md so on. So we ai*e pretty well con- 
vinced that our costs will be soi}tew;hat less than what we originally 
estimated. 

SenatorlNoUYE. I gather from yoiir statements that you agree witli 
the administration in letting the costs lie where they fall. 

Mr. WiNTEiw^ Yes, sir ; that is 
' Senator InouyeI Doyou seeany area in which subsidies, tax incen- 
tives, grants, or loans can be justified to ease conversion burdens? ^ 
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Mr. Winters. I certainly do not feel cjiialificd to answer that ques- 
tion on a broad scale, eir. J would say within our company we do not 
see the need for subsidies. 

Senator Inouye. At least in the area of manufacturing, you don't see 
any need or justification for .subsidies? 

Sir. Winters. Again I confine my ranarks to niy own experience 
I)ecauso it is not broad enough to encompass all maiiiifncturing busi- 
ness. On oui- company in the type of product we maunfacture, we do 
not see the need for it. 

Senator Inouyk. I am undei*stand your position as a company that 
has gone along voluntarily to convert. Having subsidies Ixjmg made 
to a competitor who has not followed yotn* lead would give him an 
unfair advantagi^ and place you in an unfair dissidvantage. 

Mr. Winters. Yes,8n'; it could. 

Senator Inouyt:. I realize one's view .should not be imposed on a 
committee, but I am in favor of converting. I am not saying as to 
what bill, so thei*efo]*c I would like to shore up as nmcli as i)ossil)le 
arguments to support conversion. 

Mr. Winter, Yes, sir. 

Senator Inouye. Your testimony today has been most helnful. I 
would like to have your i*esponsc to some of the cnticisms ana argu- 
ments that may be brought up against conversion. 

Mr. Winters. We would be happy to respond. I think our exi>cri- 
enco is a bit unique because wo have had experience in conversion in 
our foreign opei*ations and are now proceedm^^ in that diiwtion do- 
mesticallv. So I think we. having been through it in the United King- 
dom and in France, Belgium, aiid Japan, have a bettei- feeling of just 
what is involved. 

Senator Inouye. How did the workers take it ? 

Air. WiirrEiis. So far, vei-y well. Fmnkly, I think our experience 
indicates that the man in the shop really is not all that concerned 
about it. If we give him metric measurement tools and say this is the 
thing you measure and it is so many units, it becomes i)rctty natiiral. 
I might relate to you, sir^ a little background that we had some 10 yeai's 
ago when we decided to stop using fractions of an inch. Of coui-se, 
most of us were raised with fractions, paiticnlarly engineers and shop 
people are used to* talking about the size of something being perhaps 
a quaiter -^n inch. We overnight decided to eliminate f mctions and 
use nothing but the decimal poitions of the inch, so we put all new 
drafting scales on our engineering drafting machines, and all draw- 
ings going to the shop weixi made this way, and there was no itsper- 
cussionatall. 

Everybody said that we simplified it^ We are getting somewhat the 
same reaction as we go into the metric system. It is more simple. 

Senator Inottye. Once again I thank you for your assistance this 
afternoon, and wei thank you for yoiir patience. 

(The statement follows:) 

Statement op the Caterpillar Tr.\ctor Co. 

CaterpiUar Tractor Co. welcomes the opportunity to present tlils statement in 
support of legislation to bring about the adoption of the metric system of measure 
in the United States,/ 

Perhaps we can contribute to the consideration of this legislation by relating 
our experience in moving toward conversion to metric units of measure in our 
own operations. We have developed this approach in advance of— but in anticipa- 
tion of— the ad(^tion of this system on a national basis. 
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Cateri>iHar manufactures approximately 00 model8 of earthmoving machines; 
n broad line of diesel en^nes for hi);b\vny, indUKtriul and marine aH)licati<iiii$ ; 
the Towuiotor line of lift trucks ; the Inertia Welder, and a number of com* 
pimento for use in Uie e<|uiimient of other manufacturers. These products arc 
sold through indei>endent dealers who oi>erate more than 900 outlets in 120 
countries. 

Catentillar Tractor Co.'h consolidated sales in 1071 were $2.2 billion, and more 
than $1 billion, or 48.6 i>ercent of thei$e salen were to customers outside Uio 
United States. Two-thirds of these sales outside this country consist of product 
eximrted from our U.S. plants. 

Oaten>illar oi)erates 14 manufacturing plants in the United States, and 11 
plants abroad^tliree In Great Britain, and others in Belcrium, France, Australia, 
Canada, Brazil, Japan, Mexico and India. 

Our plants in France, Belgium and Japan operate in the metric system of 
measure. We are now in the process of converting our plants in the United 
Kingdom to the metric system of measure. I emphasize the term "metric meas- 
ure" since we liave not adopted metric standards which establish size of things 
such as fasteners and fittings. 

Caterpillar has a basic policy that requires parts and components manufac- 
tured anywhere in the world to be interchangeable. To accomplish this, plants 
operating In the metric system of measure have converted drawings originating 
in t!ie domestic operations from U.S. conventional units to metric units with 
the neces.saiy conversion accuracy to achieve interchangeability. 

We have been using thin method of operation in metric countries for approxi- 
mately 10 years. The ftict chat we have not designed and produced a metric 
standard oriented product has not noticeably affected our sales. 

Caterpillar Tractor Co. supports the conversion to the metric system in the 
United States with the following qualifications : 

1. Wo support the adoption of metric units of meaaure knoum as the Inter* 
national System of Units (81) as outlined in 180 Reoommendation RIOOO, Cater- 
pillar feels the adoption of the metric system of *'measure" is inevitable. 

2. Based on experience in plants operated in metric measure. Caterpillar Trac- 
tor Go. knows that metric units of measure can be adopted without the neces- 
sity of adopting metric engineering standards that establish the size of 
commodities such as fasteners and fittings. These commodities can be and are 
manufactured and measured In either system of measurement without reganl 
to system of origination. The elimination of a standard on the premise that 
it is based on inch modules rather than metric cannot be Justified. 

3. The decision to adopt metric engineering standards covering Items such 
as threaded fbsteners, fittings, tubes, pipes, gears, splines, keys and many otlier 
commodities must be based on product improvement or long term economic con- 
siderations including cost, availability and serviceability. 

4. Caterpillar Tractor Co. encourages the agreement on common worldwide 
standards. Many existing standards originating with design modules In either 
Inch or metric units could become the world standard. However, once a common 
world measurement system has been agreed upon, new standards of size sliould 
normally be selected In modules common to that system. In tills connection, 
we appreciate this subcommittee's Interest ini legislation along the line of the 
International Voluntary Standards Cooperation Act as a means of strengthen- 
ing this country's participation In the standard-settinK process. 

Upon learning that the report to Congress issued In July 1071 by the U.S. 
Department of Coounerce did^ In ^ct, recommend that the United States change 
to the International Metric System through a coordinate^ national program 
established by Congressional action, our Company commenced to plan for a way 
In which we could Introduce use of the metric system into our domestic plants. 

It was determined that we should begin to make the change to metric starting 
with the release of engineering drawings on certain new products. 

We plan to proceed at whatever pace is feasible, consistent with our ability 
to Imndle the change, and keeping the rate of progress conunensurate with the 
cost. 

We believe an orderly, systematic, unhurried transition to metric measure- 
ment is preferred to a more quickly-paced transition. Further, because all of 
onr major subsidiaries are already} operating or j^renarfng to operate metrically, 
thus requiring conversion of all engineering drawings and much other data 
transmitted from , or to the United States, there is a very real advantage In 
i.uT'ng the entire Company use a single measurement system. 

To what extent do we propose to metrlcate, prior, to any niitlonal program? 
.Two levels of metrication are possible: 
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The BCK-nlled '*8oft*' conversion to metric unlt8 of monsnreniont. without 
clinnging the nctual physicnl size of the thlni^ we preRcntly iiiako nn<l nse. Ih 
whnt we nre already doing In onr plants In France, Itelgium and Ja]Min. ThiH 
conversion we can make throughout our operations, without repinl to any 
action of the U.S. as a whole. 

'^Hard*' conversion, entailing not only a change to metric uiensurement unltH 
but, more importantly, a change to metric standards of sisse in the materials 
and components we purchase, cannot feasibly he achieved in the U.S. nor should 
it be attanpted until international standards have been developcnl and support- 
ing U.S. Industries are ready to supply goods to metric standards. 

Our ultimate goal Is to achieve total conversion to International Metric Sys- 
tem measurement units and to International standards for materials which are 
readily available to each of our many plants. Our Immediate plan, until such 
time as actions by the U.S. Government and/or U,S. industry make total con- 
version feasible, is to embark in an orderly fashion u]K>n soft conversion, 
which will give us some immediate benefits In communication with our foreign 
plants and greatly ease the transition to international standards at some future 
date. 

What is required to effect the change? It is obviously imi>osslhle to effect 
the change overnight. We have already stated that an unhurried change Is 
preferable to a hasty one. The one thing that is absolutely imperative in mak- 
ing the change is to establish dual capability to use Imth measurement systems 
at the outset of the program and to maintain this dual onpahlllty until the 
transition is completed, "Dual capability" really means only that our people 
understand both measurement systems to tlie degree that their work requires, 
and that having tools in either system they are able to work In that system. 
Dual capobllity is achieved through training and practice. 

With dual capability, it Is possible to design new parts In the metric system, 
provide metric gaging and tooling as required, and produce these parts on 
existing machine lines alongside existing parts dimensioned in Inches. This, 
we believe, will be the least costly way to metricate: and our reason for saying 
that an unhurried change is best With dual capability and plenty of time, it 
will not be necessary to convert existing designs to metric, to replace existing 
gages with metric, or to recalibrate existing machinery. New designs will lie 
'metric, gages and inspection equipment needed for new parts will be metric, 
and additional machine tools, as needed, will be metric. It will lie necessary to 
duplicate some general purpose inspection equipment, and some few machine 
tools, but the major amount of equipment conversion will be achieved through 
normal attrition and replacement Similarly, our vast array of active part num- 
bers will become metric through attrition rather than wholesale conversion. 

Until suppliers achieve metric capabilities, they can produce parts to our 
specifications using a conversion chart as shown on the drawing appended to 
this statement 

There are several advantageis in this course of action. Keeping present parts 
in inch means that existing tools and gages need not be replaced but can be 
used until worn out or until they become obsolete. Releasing new parts in metric 
meanit that new tooling, gages and machine tools will be metric. Thus with the 
passage of time; attrition will create a predominantly metric operation. It may 
then be desirable to convert th^ remaining Inch drawings to eliminate the inch 
entirely. 

It is important that every practical effort be made, in new design, that scal^ 
accuracy dimensions on castings, forglnga and all Company produced features 
(not purchased featoren firu<>h as thread size^, sheet and plate thicknesses, bar 
diameters, etc.) be in whole millimetres, or as a second choice, half millimetres. 
This would hot only make our drawings 'look*' metric, but would effect the 
greatest Dos^ble. simplification of iKnle measurement in tlie shop. It should 
also g^tly influi'nce the shop people to willingly accept metrication. 

\tniat are the practical aspects of all this. in the shop? We have stated earlier 
that our peopfe wbtlld be trained ih metric measurement so that thoy would 
become equally, capable to meajsore in' either system. When given a metric print 
they would /use metric .gages ; an 'inch iwlnt inch gages. But they would be 
reqiilredrgenei^l.y, to imd^^ machine tool, 

, Is this pnictiieal? In production, ye$. Although nearly all machine tools have, 
calibrated diaii^or scal^.in only .one mieiEisurement system, these dials and scales 
are rarely uai^ to determine the finished ids^ bf the p^rt b^^ produced. They 
are used principally to make only minor adjustments, after a separate gage or 
scale has shown the need for that adjustment If the dial of a lathe, for instance, 
is graduated in thousandths of an inch, eadb graduation represents not only 
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om^-tliousjiudth of an inch, but also tw<HiiiU-ou<hlmlf luiuUrecltlis of a millimetre 
If tfaginfj a i>art hIiowb that an aUJustiiient of cither .002 inches or .05 nun must 
bo nmde. the result is the 8auie: two luorks on Uie dial. The simple ratio, two- 
aiul-one-hnlf to one. nuikes such ueutal conversion quite automatic for an 
oi>erat(>r who luust make such adjustments umuy times ejich day. 

Wuear scales and some dials can be replaced with metric ones at nominal 
cost, hut for the most iiart we believe \t is better to ieave existing equipment as 
is and let training bridge the gap. 

Tiie most valuable aid to the smooth and onlerly transition to the metric 
system is the wilUnguess of ali iieople. at all levels, to make Uie transition. With 
total conunitmeiit and total compliance, metrication becomes a matter of applying 
sliiiple nUes to solve simple problems. We must develop traliUng programs to 
sell the idea to the employees, their famlUes and. ultimately, our communities. 
W e must do nothing to trigger resentment to metrication. Kiuployee atUtude, at 
all levels, is all liuiMrtant 

We see Uiis as the ' least cost" method of achieving uietricatlon^ We believe 
it will give m worthwhile beiiellts in our worldwide operations. It can be done 
indejwndently of any action of the U.S. to ro metric and without adopUon of 
metric fasteners, tolerances, or any present aietric standards. The more rapidly 
we progross In Uils program, the easier it will be for us to merge into any 
future naUonal program, and eventually to adoi>t truly international stoudanls. 

In «uuunary. and on the basis of our exiierience. Catenrfllar offers the foUow- 
Ing recommendations on the final shape of legislation to carry out the recoui- 
meiidation that the United States change to the International Metric System ; 

1. Me support and urge the enactment of legishiUon to achieve the adoption 
or metric unlt« of measure known as tlie laternational System of Units (SI) 
an outlined in ISO Recommeudation RIOOO. 

2. \ye op]M)se any provision requiring adoiitlon of metric engineering stand- 
ards. International standards should be considered and determined Independently 
of the adoi)tlon of metric units of measure. 

». \Ve have initiated a program to adopt motric units of measure on a gradual 
basis in our U.S. manufacturing oiteratlons. Oar studies and early experience 
indicate that an orderly. syfttemaUc, unhurried tramdtion to metric measurement 
will bo substantially less costly than a more hurried approach. ^ 

4. Ck>nversion to metric measure requires broad participation by those who 
must plan and carry it out Therefore. It is essential that Industry, along with 
others affected, have a strong role in develoiilng the national plan. 

5. In general, we believe conversion costs should lie where they fall, without 
government subsidy. To the extent government underwrites these costs, incen- 
tives for achieving economical conversion are reduced. Additionally, it will be 
difficult to distinguish betweea machinery and equipment replaced solely because 
of conversion, and machinery and equipment that would have been replaced in 
any case because of obsolescence. However, we recognize that Congress may 
consider it desirable to provide some form of subsidy, such as the accelerated 
depretdaUon proposed in S. 2488. Whatever assistance is provided, it should 
maintain maximum incentives for economies in covertlng to metrics. Also, there 
>diouid be assurance that those who piroceed at an early point in time will not 
thereby forfeit assistance that might be granted to those proce^ng later. 

a Assistance, if granted, should apply to acquisitions of machine tools and 
oqulpment regardless of their source — ^whether they are procured In the United 
States or from sources in other countries. Since the objective is to assist the 
company timt is metricating. those who are compelled— or elect— to purchase 
equipment abroad should not Incur a penalty. No purchaser should be required 
to give up what he considers his best source of supply in order to qualify. 

• ♦ ■ ■ ♦ ■ ♦ ' . ♦ • . ♦ . * « • 

In conclusion, since Oaterplllar Tractor Co. ad(q;>ted Its policy to proceed wltli 
a gradiml conversion to the metric system of measure, we have released a newly 
designed dlesel engine fuel system and major components of a newly designed 
dlesel engine for domestic production with metric dimensions. Other Engineering 
groups. are conunencing to design in metric units for items. to be released In the 
future. Work Is proceeding on development of tmlnlng programs for all personnel. 
Various internal operating procedures a t« being reviewed to determine what 
modification might be required to cope with a dual system of measurement In 
short, we are following our •convictions with action to help achieve a metric 
America., . 
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Senator Inouye. The hearing will rosuinc tomorrow morning at 
10 o'clock. Until then, tlie Iieanngs are recessed. 

(Wiereupon, at 3:42 p.m., the liearing was adjourned, to reconvene 
at 10 a.m., Wednesday, March 1, 1972.) 



METRIC CONVERSION 



WEDNESDAY, WAKCH 1, 1972 

U.S. Senate, 
Committee on CoMiiERCE, 

Washington^ DXJ. 

The coiniuittce mot at 10 a.ni. in room 5110, Now Sonate Office Build- 
ing, Hon. Daniel K. Inouye presiding. 

Present : Senators Moss, Inouye, and Pearson. 

Senator Inouye. We will i*esume our hearings on proposals to con- 
vert the Nation to tlie metric system of weights and measures. Since 
the administration'^ proposed joint resolution ^^to establisli a national 
policy relating to conversion to the metric system in the United States' ' 
was brought before the committee only yesterday, if any witnesses wish 
to supplement tlieir testimony nt these hearings with a written state- 
ment commenting upon this proposal, such views would bo welcomed 
by the committee and made part of tlie i*ccovd. 

Before proceeding, I would like to insert in the record a statement 
fi*om the distinguished Senator from Utah, Mr. Moss. 

(The statement follows:) 

Statemknt op Hon. Frank E. Moss, U.S. Sr.vatok Fhom Utah 

Mr. Chainuan, I beUeve the country should adopt the metric system. Thomas 
Jefferson led tlie way on this subject as he did In so many areas. In 1790 he sug- 
gested that we adopt the metric system, but the suggestion died In the Senate, 
liet us t4ike tills opportunity to redress that Inaction and move' our country 
gently but firmly toward a change-over of our system of measurement. 

The United States Is now the last hold-out The Eleventh Geneva Conference 
on weights and measures In 1000 adopted tlie metric system as the international 
standard. With tlie conversion of Britain, and now Canada, the United States Is 
tlie last Engll8li-si)eaking country to avoid such a change-over. The metric system 
Is a much simpler method of measurement ; we should not preclude our young 
cliUdren from the benefits of that system simply because we memorized a different 
system. 

With the growth of the Common Market, our trade situation may continue to 
worsen as a result of the different standards;used by countries where we wish 
to compete. Certainly the bulk of bur trade deficit cannot be blamed on our sys- 
tem of weights and measures, but In the future It may contribute even more to 
that deficit, and In all probability it Is partially responsible for some of the 
present deficit 

The United States share of trade with countries using the metric system de- 
clined about 18% between 1960 and 196G. Our share of trade with non-metric 
countries increasr^? 11%. The bulk of Uie trade market Is with the tneMo based 
countries. This indicates that we are hurting our trading situation by staying 
with our present systems of weights and measures. 

The general atmosphere regarding a transition to the metric system is more 
favorable than It has been for quite tsome time. The tide is moving towards the 
Adoption of the metric system. Congress, for the firot time> passed a law that 
could lead us towards this change-over. Public liiw 90-472 began the study that 

' (87) ■ . 
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linK f*ulniinntc<I In the report IkkucmI l».v the S(K?retar.v of Coiuium*e. This is a tiiuo 
for lea(Iershii>, and the iScnatc of the United States and this CoiinuittiH* ean and 
shonhl taV.e such a role. 

In the State of Utali, children are suiyposud to be taimht the metric systeai 
in school. The Constitution of the State reriuires this, and with the new interest 
in the system, tlie tenchini; has lK*en exiMUided to cover ^radc^s Kinderpirten 
throufsh 12r TIds kind of educational process is f^olUK to pnivlde suhstantial 
assistance in casing the difficulties durini; such a transition. In fact, the avail* 
ability and widesprend sco[}e of general education in America will allow a nmoh 
easier transition than has occurred in the past in other countries that have made 
such a switch. 

One of the problems faeiHl by many countries changing to this system in tlie 
10th century was tlie lack of extensive e<Iuention in its i>oinilatlon. 

We have learned how to switch and how not to switch. Fnince, in. tlie VMli 
century, attempted to impose tlie metric system as a compulsory system during 
Its Reign of Terror. Napoleon decree<l the metric system for countries he con- 
quered but, once Napoleon was defeated, and force was reniove<l. those eountrie>« 
chose to abandon the metric system. All of these countries, however, have now 
returned to the metric system, but hare done so on a vohintarit basis. 

If we follow the pattern established by Britain, we will introduce the system 
slowly through education rather than force. EflTorts like the one made in tlie 
school system of my state will enable us to move to the advantages of the metric 
system while encountering fewer disadvantages than almost any other country 
has face<I. 

A change to the metric system will be cheaper than most opponents believe. 
The pharmaceutical industry in this country has already adopted much of the 
metric system. The costs of the ehange*over turned to to he roiiglily one-tenth of 
those estimated by skeptics. The National Aeronautics and Space Administra- 
tion has adopted the metric system in some portions of its work, and it does 
not stand alone as a' scientific body to have done so. Most of tlie medical and 
scientifle organizations in our country prefer a change. The reasons of simplicity, 
regidarity, universality and economic trade benefit all argue for a gentle but 
steady move to the metric system of measurement. 

The U.S. already uses measures such as "seconds** and "amps** in discussing 
time and electricity. These are both examples of tiie system used under metric 
calculation. Congress has clear Constitutional resiHuisibility for the i^tablisli- 
ment of national standard of measures. We have never officially adopte<I sut^li a 
universal standard, although our practice has led to the informal adoption of our 
present system. Now is the most propitious time in American history for the 
adoption of the metric system, and I hope my colleagues will sei^e this oivimr- 
tunity to begin a proper and carefully planned transition. 

Senator Inouye. This morning we begin our proceedings by 
hearing from Mr. Roy P. Trowbridge, director of engineering stand- 
ards, General Motors Corp., for the Automobile Manufacturoi'S Asso- 
ciation^ Inc. 

Welcome to the committee, air. 

STATEMENT OF ROY F, TBOWBBIDaE, DIBECTOR, ENGDTEERING 
STAITDARDS, GENERAL MOTORS CORF,, FOR THE AUTOMOBILE 
MANUFACTURERS ASSOCIATION, INC; ACCOMPANIED BT JOHN 
T. BENEDICT, MANAGES, TECHNICAL INFORMATION, CHRYSLER 
CORP. ENGINEERING STAFF 

Mr. Trowbridge. Thank you, Mr. Chairman. 

As you have said, I am Roy P. Trowbridge, director of engineering 
standards for General Motors engineering staff. I have with me hero 
today Mr. John T; Benedict, 'who is manager technical information, 
Chrysler Oorp. engineenng staff. 

Senator Inouye. Welcome. 

Mr. Benedict. Thank you* 
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Mr. Tro\vbridge. John and I serve on the Automobile Manufacturers 
Association committee and we arc presenting here today the viewnoint 
of the AMA. * 

First wo should explain that the Automobile Alamifacturers Asso- 
ciation IS the U.S. national trade association of the manufacturers of 
passenger motor vehicles and trucks in this country. AMA member- 
sliip includes American Motoi-s Corp., Checker Motoi-s Corp., Chrysler 
Corp., Djiimond Reo Trucks, Inc., Duplex Division with the Wariler & 
bwasey Co., P ord Motor Co., General Motors Corp., International 
Harvester Co., and White Motor Corp. 

We \yelcome the opportunity to present our views on S. 2483 because 
of our intci-est in le;rislation that would have an immct on the units 
of measure employed m manufacturing and commerce. 

In this statement we propose first to indicate briefly the situation 
with rdgard to the use of units of measure in the U.S. motor vehicle 
manufacturing industry, to comment on si)ecific provisions of S 
and hnally to express some AMA member company views on tlie metric' 
issue. 

for some background. Within domestic U.S. operations of 
AMA member companies, tlie use of metric units of measure is limited 
almost entii^ely to some electrical unit expressions and to some i-esearch 
laboratory activities. Some metric unit usage also attends the market- 
ing and servicing of various imported vehicles which are sold in the 
Umted btates. 

Some design w-ork is performed in the United States on vehicles 
and components for manufacture overseas, in metric are:is. Sojm of 
these designs have been based on metric modules. Others were based 
on customary units and subsequently translated to metric. In many 
instances an automotive firm's international operations in a <^iveh 
country are producing motor vehicles of US. origin. This is particu- 
arly true m South America. Such vehicles and component designs ai-e 
based on customary US. units. Some use is made of dual dimension- 
mg, and there often is some adjustment of material sizes to accom- 
modate local practices. 

Several AMA member companies import automobiles, a numl)er 
of which have designs based on metric standard practices in their 
various countries of origin. Tliis has necessitated^ local warehousing 
of different noninterchangeable tools and parts. Owner's manuals for 
such nnport vehicles typically contain U.S. customarv units of mea.s- 
ure. Ihese are direct conversions of information, accompanied bv 
language translation, from the original owner's manuals. 

In various international operations changes have occurred due to 
general conversion pi-ogi»ams in individual countries. For example, 
m tho United Kingdom motor vehicle manufacturei's ai-c now takin^r 
part in that country's general, gradual changeover from customarv 
British to metric units. 

In France and Germany the local plants of U.S. AMA member 
companies have, of course, been metric for many years. However, 
there has been some usage of U.S. designed components, some of which 
are manufactured in Europe. In those case^ metric dimensions are 
applied, even though the base measurement unit used for desiini 
was the inch. 
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National metric conversion progrnnis in South Africa and Aus- 
tralia will all'ect the products and opemtions of AMA member com- 
panies in those countries; and as you are aware, both Australia and 
bouth Africa have a conversion to metric policy. 

U.S. made cai-s for export are accepted on a performance basis. 
Measurement units used in the design are not a significant factor in 
determining the number of vehicles exported. Changes made to these 
cars are needed mainly to comi)ly with local regulations, rather than to 
align with the measurement system in the country of use. 

Obviously the units used in the manufacture of domestic United 
States and Canadian cars have no effect on the acceptability of these 
ears to the buying public here or abroad. Price, comfoit and handlings 
size, styling, avuilability, overall economy, and many other factors 
goveiTi the automobile marketplace rather than units of measure. 

Following the approach now applied, the use of metric units is 
determined by neea. Hence, at any given future time — if the current 
voluntary evolution is continued— U.S. motor vehicle manufacturers 
would be using metric units to whatever extent they were needed 
because of involvement with international engineering, manufac- 
turing, and sale operations, for some aspect of the export activity, or 
because of iprowing use within the United States. 

It is possible that in the future worldwide coordinated design pro- 
grams within nuiltinational operations of individual U.S. based car 
or truck manufacturers may call for increased collaboration by their 
engineering and manufacturing groups in the United States with 
their counternai't.s in metric areas* In these instances there is a pos- 
sibility that tne decision may be made to express dimensions in metric 
units or in lx)th metric and inch units. However, the desiirn criteria, 
cnjorineering standards* and modules might be a mixture of customary 
unit and metri<5 unit standards. This would depend on economics and 
various practical considerations at the time of the decision. 

Presently, for the purpose of condtictimr the operations in the TTnited 
States, most ASIA member companies do not nave internal needs or 
justification for initiating companywide metric conversion programs 
in this couutry. 

The foregoing remarks arc intended to pronde insight into current 
measurement unjt practice. Now let us turn to the provisions of S. 

I might interject, gentlemen, that if we had had the opportunity to 
review the administration proposal we would have also commented 
on it, but we would be glad to volunteer our comments at a later time. 

Ijooking at S. 2483, then, the introduction contained in S* 2483 
st-ates that it is — 

A biU to provide a national program in order to make the international metric 
system the official and standard Rystem of measurement in the United States 
and to provide for converting to the general use of such system within ten years 
after the date of enactment of this Act 

We suggest that further thought be given to meaning and implica- 
tions of language "* * * to make the international metric system 
the official and standard ^stein of measurement in the United 
States. * * *" It would not be prudent by such a statement to make 
it unlawfid to use customary units of measure after the country be- 
cJimo predominantly metric. 

B6 V. 
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Also, it is our genpral opinion that legislation ♦ * to provide for 
c•onvcrtiI^g to the geneml use of such system within 10 yeai-s * * 
would be prematui-c at this timt». 

Of the findings listed, we find a number are correct and are not dis- 
puted and I would like to list them. 

The fii-st finding, "the United States is the only major nation of the 
world that is not converting to the international metric system-'— true. 

The sixth finding, "the language and tools of our scientific com- 
munity ai-e already usinic such system"— true. (Although this is not 
the only system in scientihc use.) 

Seven, "a common system of measurement would improve inter- 
national communication" — quite probably. 

Nine, "such system is based on fimdamental relationships and is 
easily undei^tood and would be an aid to our educational system" — 
very true. 

Ilileven, "new international stjmdards are currently being de>'eloped 
into such System and the United States is not fully participating in 
such development." True, for another organization (ANSI) I have 
already testified to that. Senator, as you are aware. 

Other findings are the subject of considerable debate and disagree- 
ment. Included are: 

Number three, "the adoption of such system would enhance our 
position in world trade markets." 

The Metric Study International Trade Report (NBS SP 345-8, 
p. 3) concluded, "* * * the notion that the United States is losing ex- 
ports to metric countries because its products are not designed and 
manufactui*ed in metric units and standards appear to be ill- 
founded * * *" It goes on to state, "* * * United States exporters 
and importers rank tlie measurement factor very low, indicating it 
affects trade only slightly * ♦ ♦» ^ 

Senator Inouye. Mn Trowbridge, to facilitate matters, would it be 
all right to interrupt you to ask questions? 

Mr* Trowbridge* Yes, sir. 

Senator Inouye. How woidd you comment on Secretary Wakelin's 
claim that because of the lack of predominant metric system here we 
have los\ approximately $600 million in t/ade? 

Mr. Tkowrridok. I believe the estimate in the report states there is 
a possibility at some futui-e time of losing $600 million in foreign 
trade, hut this is subject to opinion depending on who reads the 
data. Tins $600 million is not firmly founded in fact. It is conjecture. 
Senator Inouye. I suppose your asseition is also conjecture too? 
Mn Trowbridge. Our opinion is based on the same facts used to 
determine the $600 million, and this is an actual quote from the report, 
Senator. ^ 

Senator Inoute. We have been advised by some of your businest 
colleagues, not necessarily in the automobile manufacturing industry, 
that in the European economic communitv artificial trade barriers are 
now being erected which are based upon certain standards, the metric 
system being one of them. 

Mr. Trowtjridoe. The standards of this country^ sir, can be ex- 
pressed m metric units and find acceptance around the world* They are 
today. So it is for us to get these standards recognized as iiiter- 
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national standards as ai*c the ones on the metric base. This is being 
done. 

Senator Inouye. Would your opinion be the same if the convei*sion 
were a voluntary matter ? 
Mr. TnownniDOE. Convci-sioii to metric? 
Senator Inouye. Yes, sir. 
^Ir. Tuo^vBRIDOE. Yes, sir. 

Senator Inouye. You would be against the voluntary convei*sion? 

]\Ir. TuowBiuDOE. No. We feel that the lejSfislation aimed at a co- 
ordinated conversion is not needed at this time. This is the way wc 
have stated it. 

Senator Inouye. A coordinated effort to bring about voluntary con- 
vereion, you would l)e against that? 
l\Ir. TnownRiDGE. Yes, sir. 

Senator Inouye. In other words, you want the status quo ? 
Mr. Tkowkridge. We wtint voluntary conversion at our own pace, 
yes, sir. 

Senator Inouye. Nothing in the educational system ? 
Mr. TrvOWiuuDGE. In the educational system, w^e note here that we 
favor that. 

Senator Inouye. Then something has to be done legislatively ? 
Mr. Tro wiunnoE. Does it ? I do not know. 

Senator Inouye. I suppose someone must provide leadership because 
we have had nearly 200 years of im^jerial system. I would tnink that 
many communities and scl>)ol systems would be reluctant to convert 
their educational system to achieve predominance in metric language if 
no one provides this national leadership. 

Mr. Trowtiridoe. I understand that the NEA has taken a strong 
resolution in this regard 

Senator Inouye. In favor of a planned conversion program ? 

Mr. Tro wtjridoe. Could they not provide that leadership ? 

Senator Inouye, We have been waiting for 200 yeai*s now. 

Please proceed, sir. 

Mr. Trowbruxje. Right. 

Item No. 8, "the Nation is already heading toward such system 
slowly and haphazardly." 

We state it is widely known that United States use of metric units is 
inci-casing. It has not been shown that this country will abandon the 
inch-pound system and convert to nrietric as the exclusive system. 

In real terms, the Nation is becoming bilingual where the need exists. 

Finding No. 10, "small businesses and self-emploj^ed craftsmen 
would l>enefit from a coordinated conversion program." 

This has not been proven— and in fact is strongly debated. Many 
small businessmen and craftsmen are seriously concerned over how they 
would be affected by a national conversion progi-am. They fear that in 
effect it would force metric unit usage to inci^ease and accelerate at a 
rate mucli more rapidly than would occur through the normal process 
of evolutionary "freedom of choice." 

Some of the findings ai'e unsupported and undocumented by the 
U.S. metric study data. Included are 

Senator Inouye. On the matter of freedom of choice, have you had 
an opportunity to study the administration joint resolution? 
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Mr. Tkowbridgk, I iweivod it Iftst niglit, read it throu^zli once ; I have 
not had a cliance to digest it In gonend the terms in the administra- 
tion proposal^ if a bill is to be passed, look much more acceptable than 
those that appear now in the Pell bill I am comhig to that 

Senator Inocve. All right 

Mr. Trowbridge. Some of the findings are unsupported and undocu- 
mented by the U.S. metric study data. Included are: 

Finding No. 2, "t)ie adoption of such system \Yould result in new 
jobs m the United States." 

Finding No. 4, "the benefits of conversion would offset the costs of 
coiivereion.-' 

Senator Ixouve. Wiisn-t that one of the findings of the metric study ? 
Mr. 1'ro\\tjkii)oe. This is one of the findings in the Pell bill preamble. 
Senator Inouye. Well, Secretary Wakelin also jisserted that 
Mr. Trowbkidoe. We have studied the same data, and we note that 
while there is some conjecture that there would be long-term benefits 
these are not documented in any of the data which we Tiave analyzed. 
In fact our AMA companies could find no benefits to offset the cost of 
conve]*sion. 

Finding No, 5,"convei-sion to such system would be a slimulus to the 
economy and to new investment in plant equipment" 

Now addressing section 3 of the bilK as indicated previously, after 
further review, you may wish to choose wording other than '"official 
and standard" to express the legislative intent In addition, we are 
opposed to inclusion of a target date of 10 yeai-s for completion ol a 
national metric coiivei-sion program. The AMA is not convinced that 
the need for a legislated, nationally directed metrication progmm has 
been shown. We have not seen evidence that the United States would 
benefit from such a program, with a timetable and arbitrarily fixed end 
point. Studies by AMA member companies who i-espoiided to the U,S, 
metric study cost questionnaire indicated that under ideiil conditions 
their opinion convei-siou periods are K^t«veen 10 and 18 years, 

I might point out that these ideal conditions presume you would 
have an educated public and you would have available parts and ma- 
terials in metric modular measure and that they would be available 
at no extra cost. This, of course, \tos a theoretical study. 

If after full roiisideration of the matter Congress decides that 
a national con .ersion program is needed Me believe that Congi'css 
should carefully study the proposed 10-year schedule and consider 
leaving the schedule and completion date open until it has been 
presented with a well thought-out i-ecommendation and supporting 
documentation for a national plan and an overall program. 

Senator Inoth-e, What would convince your organization of a need 
for conversion? 

Mr, TnowBRiDOE, I think the best convincer would be an economic 
advantage — incentive to change. 

Senator Ixoim:, I ask this question because I am rather impressed 
by the fact that when Great Britain, Australia, and New Zealand 
complete their conversion program the United States would be the 
only maior industrial country insisting upon predominant use of the 
imperial system of measurement, ^Vliy would all these countries 
decide to convert to the metric system? There must be merit in it; 
I do not suppose our mother country ?s made up of dodoes. 
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Mr. Trowbridge. They have decided to convert as a national policy, 
and I think I pointed out that un evohitionary conversion may take 
place as we impinge more on these countries that are converting 
or have converted. Bnt I think the ballpark in Britain and Australia 
is different than the ballpark in the United States as regards the 
percentage of national product which goes into international tnide 
ni those countries and in their trading partners* 

Senator Inouye. Please proceed, sir. 

Mr. Trowbridge. Section 3(b)— this portion of the bill refers to 
assistance in bearing cost of conversion and to a national education 
program. 

In the opinion of AMA any proposed metric conversion legislation 
should establish and iirmly adliere to the principle that convei*sioa 
costs are the responsibility of those who incur them. This approach 
assures that, among the millions of affected people, businesses, et 
cetera, each would have economic incentive to convert to metric in 
the most advantageous and efficient, manner. A program of Federal 
subsidy for conversion appears^to be workable, as well as prohibitively 
costly — since metrication would affect the entire Nation. 

The AMA is in accord with the bilPs reference to educational pro- 
grams that would familiarize the general public with the metric system 
and teach it to school children. 

•Senator Inouye. Mn Trowbridjre, I gather fi^oin this that the AM\ 
would agree with the administration's proposal that the costs should 
bo where they fall, but would^ou also oe in favor of providing, say, 
study grants or special subsidies to school systems to provide special 
educational programs for conversion ? 

Mr. Trowbrukib. I would think if this were for the purpose of 
developing curricula and plans for guidance of schools this would 
be worthwhile. But to say that the Government was going to supply 
extra moneys to the 40,000, 50,000, or 70,000 school systems in our 
countrj' would be to allow them to leave out of their budgeting moneys 
which normally would be used to teach weights and measures to their 
children and then allow them to come to the Government to ask for 
moneys just for metrication. I think the metrication should be taught 
along with other subjects as it is now done. It is not all that difficult 
as I see it. 

Senator Inouye. Please proceed, sir. \ 

Mr. Trowbrtoge. National Metric Plan, title I. The AMA has the 
highest, regard for the NBS and its able scientific staff. However, since 
the problems surrounding conversion of the United States to the metric 
system are largely economic and influence management planning and 
decisions of many and varied organizations. Congress might wish to 
consider giving the responsibility for U.S. metric conversion to an 
independent citizens panel or board, duly appointed and representing 
all sectors of society, including government. 

This board or panel could be supported by appropriate staff activiiy 
of one of the administrations departments and certainly the board 
should be authorized to set up study groups, grants, as you have 
.suggested, or other things which are needed to carry out such a plan. 

Appropriations unthorized, section 102. The AMA believes that 
appropriations should be authorized only for funds needed to plan 
and administer whatever legislated program is to be undertaken, and 



tlmt monej-s should not be provided to pay people or companies just 
to "^ro metric." 

Metric conversion assistance, title 11. Conversion assistance to busi- 
ness and individuals: As indicated above, the AMA opposes this 
portion of tlie bill and j^enerallv believes that Federal metric con^•er- 
sion subsidies ni;e neither in the best interests of the country uor would 
they bo conductive to economic efficiency in a national metric conver- 
sion i>ro^ranK 



On a subject as complex and far-reacliing as this there is not 
complete unanimity of opinion among A^fA member companies on 
all its details and ramifications, AMA member companies luive vary- 
ing needs and involvements in world affairs. There nro fundamental 
principles, however, upon which there is general agreement and they, 
are summa^'ized here. 

The AMA recognizes the increasing importance to the United 
States of the metric sy.stem of measurement and to this end advocates 
educational effort lending to good use of metric measurement in this 
country when and where appropriate. To this end, some of onr tech- 
nical societies are 'hard at work doing it 

At the sf;nio time AMA stit)ngly recommends that all i)arties in- 
volved in facing the problems of metric use recognize tlie importance 
of the consensus principle of creation and nse of vohmtary standards, 
and the inherent advantages of industrial use of chosen engineering 
standards free from any coordinated plan or legislative direction. 

International engineering standards in many areas of common in- 
terest are of growing importance to industrv in the United States 
and throughout the world, and to this end AMA strongly endorses 
increased participation by the United States in international stand- 
ards makmg, and active Federal endorsement and support of the 
American National Standards Institute in this field. 

In new of the world measurement system trends, we can well under- 
stand the need for CongrCvSS to study the situation exhaustively and 
determine whether or not legislative action is needed. 

We fed al.so that Congi^ will want to consider carefully the cost 
of such conversion. 

From the booklet here, "A Metric America, a Decision Whose Time 
Has Come," NBS S-345, reference to benefits and cost begin on page 
97. These may be summed up as follows. 

The manufacturing industries, estimate, $25 billion; nomnanufac- 
turing business, no estimate, but we can appreciate there will be some ; 
weights and measures, $340 million; Federal civilian a^rencies, $G00 
million ; Department of Defense, $18 billion ; Labor, no estimate given ; 
Education, $1 billion ; and there is nothing in there about conversion 
of cities. 

The total that I have here without taking into acooimt tlie numbers 
wliich have becu omitted because they were unable to put a handle on 
them comes to $45 billion. 

We appreciate having an opportunity to testify at these hearings, 
and wisn to assure you of our fullest cooperation in providing any 
furtJier information you may need from AMA or its member com- 
paniea We will do our best to comply and help out. 
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Jolm Benedict is witli me to answer any additional questions you 
may have, Senator. 

Senator Inouye. My big question is, would yon 1x5 oppo-swi to the 
articulation of a national policy to make the metric unit of measure 
the predominant language of measurement in the United States? 

^lr. Tiio\niRiDOE. I must answer that question quite carefully, be- 
cuuso let me 

Senator Inouye. This is the phraseology used in the administra- 
tion's mea&ure. 

Mr. Tjiowbridok. One of the ijoints I have made on other occasions 
in this regard^ is that such a position tends to undermine our bargain- 
ing power in intemationftl standards activities. Now maybe this point 
is no longer valid, but the emmciation of such a policy immediately 
tells the rest of the world these people — the U.S.A. — ai'e paper tigers 
with their standards. It suggests that we are going to wasli our stand- 
ards down the drain and that we will come up with new metric stand- 
ards even thoudi such standards do not exist in metal, or in fact, and 
tlutt world trade will be able to eliminate all inch-based standards* 

In this respect I think tliat the enunciation of such a policy does 
put us in a oad position in international standards. But from the 
standpoint of gettuig from here to there, such a policy might l)e accept- 
able if it is properly stated with caution and regard for the actual 
international engineering standards situation. 

Senator Inouye. I cannot quite understand that. Are you suggest- 
ing that by maintaining our predominantly Imperial system of meas- 
urement, with the inch, foot, and yard, tliat we can get an upper hand 
in the negotiations or bargaining with these standards organizations? 

^Alr. Trowbridoe. No. Let me explain it differently. 

Senator Inouye. Can be force the Europeans to adopt the inch 
system? 

Mr. TnownmoGE. May I use an example. Wheels and tires around 
the world, with a few exceptions, are in-based. The diameter of the 
wheel and width of the rim, which are very critical nieasurements in 
the fit of a tire and its safetv and load carrying capacity of tlie wheel 
and the rest^ arc inch-basecl. If a policy in the United States were 
enunciated tiiat we plan to go metric, the position of the people that 
we negotiate with in engineering standards would be, "you are going 
to change your standards to a metric base, too." This is the attitude. I 
have been to international standards meetings. Senator, and I know 
exactly how they I'oact. They say, "Well, since tliis is not a metric base 
we will clean it up and rationalize it." Tliis means that the size stand- 
ard will change^ and all the equipment, and technical data will have 
to change with it. 

This is one of the things which I feel would be undermined by such 
a policy, I did not say that I thought we should continue exclusively 
with the customary units of measurement. 

Senator Inouye. As you have indicated, you are presently con- 
verting the inch system to the njetric system. 

Mr. Trowbiodge. We are required to express all international stand- 
ards recommendations in metric units. 

Senator Ikoute. What difference would the administration's meas- 
ure make to your operations ? 

Mr. Trowbrxdge. Our AMA operations! 
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Senator Ixouye. Tlic way I view the administration bill is that it 
would not affect you at all since it calls for a vohint^iry conversion. It 
oniuiciat<?s a national policy that the metric S}*stem should be pix»- 
dominanl over a span of time, ix)ssibly 10-15 years. It would provide 
national leadership in teacliiug our youngstoi*s something about the 
metric s3'stcni of inesisui-ement. 

Mr, TRowuraDOE. Our only question is \vhether such a policy is 
needed and could not not be delayed until there was sufficient metric 
usajge to warrant such a policy, 

ocnator Ixouye. I quite agree with you there are sufficient laws 
in our books on the Federal level, the State level, and the local level 
to bring about conversion, if such be needed, because by law the States 
can set the units of measure; the State of Hawaii and the State of 
Michigan, for example, at this moment can constitutionally convert 
everything into metric units. But in 180 years no one has done this, 
and we have been advised that it would be in the best interests of the 
United States if we began converting to a predomhiantly metric sys- 
tem voluntarily. 

But I gather you would be against even the administration's 
measure ? 

Mr, TRO^VBmD0E. I say if legislation needs to be passed, if in the 
wisdom of Congress it should bo ])assed, we would feel that the pro- 
posal of the administration has merit ; yes. 

Senator Inoute. You arc not against it? 

Mr, TaowBRmoE. I am not against it as such. 

Senator Inouye. If given a choice between status quo or the admin- 
istration measure, which would you select? 

Mr. Trowbridge. I believe our position would be status quo. 

Senator Inouye, Is that your position, sir? 

Mr. Benedict, Yes, sir; although I would not characterize it as 
status quo. I feel the use of metric measurement units is increasing 
and that rate will accelerate year by year in the immediate future 
under voluntary response to need. 

Senator Inouye. Won't it save some money to your organizations 
in the training programs if high school graduates came into your 
factories knowing something about metric measurements? I presume 
you would spend some dollars training them, and you would have to 
convert their thinking from the inch to the metric measurement. Or 
does this come automatically? 
^Mr, Trowbridge, Tliis is one of the anticipated costs going metric. 
You have to convert your entire work force over some period of time 
to deal with the metric units. 

Xo; as we have indicated, we think there should be dual education. 
The only question is whether you need heavy legislation in order to 
accomplish this, I think there are mechanisms aTix5ady in being that 
can accomplish this. 

Senator Inouye, We have gone through the curricula of just about 
every State in the Union and the official ones all provide for the inch 
measurement. So I would gather that with the status quo you will 
have to continue your training program to teach these young men 
and young women going into your organizations to convert their think- 
ing into the metric system. 
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Mr, Trowbridge. Well, not eveiyone lias to have such a thorough- 
going knowledge of the metric system as one must have if tliey arc 
a meteorologist or a physicist. Actually, the units wliich are needed 
in the general workingman's life arc the met<xr, the liter, and the kilo- 
gmin. Beyond that tho system becomes much mora scientific a^d this 
would be handled in the educational institutions. 

Senator Inouye. I appreciate your appearance here this morning. 

(The following information was suDsequently received for tho 
rccoid:) 

AUTOMOBTLE MANUFACTURERS ASSOCIATION, INC., 

Detroit, Mich., March i }, 1972. 

Hon. Daniel K. Inouye, 
Senate Office Building, 
Washington, D.O. 

Dear Senator Inoute: The attocbed comments on **Joint Resolution to 
establish a national policy relating to conversion to the metric system in the 
United States*' are respectfully submitted in response to your request to Mr. 
Trowbridge who presented AMA testimony at the March 1 hearing. 

Since most U.S. businesses and industries do not, for their own purposes, 
have Justification for full-scale metric conversion programs, we suggest that 
(/ Congress decides Federal action is needed at this time, such act!on be tak«ii 
to "su^ootli the path** of voluntary evolution— not "force" it unduly. 

Also, since AMA verbal testimony (S. 2483 Hearings, March 1, 1072) cited cost 
estimates from the NBS final report on the U.S. Metric Study, "A Metric Ameri- 
ca** (NBS SP 345), and later in the Hearings it appeared that there was some 
misunderstanding of the key timing assumption underlying those national cost 
estimates, we should like to take the liberty of commenting on that point 

At tiie Hearing (March 1, 1872), AMA indicated that the NBS estimates 
for national metric conversion cost totaled "at least $45 billion.** It was noted 
that this figure included: manufacturing industries ($25 biUion) . . . weights 
and measures ($840 million) . . . Federal civilian agencies ($Q00 million) . . • 
Department of Defense ($18 billion) . . . education ($1 bUlion). 

The $45 billion figure does not include estimates for nucfa areas as non- 
manufacturing businesses. 

Later during the Hearings, a reference was made to the $45 billion as the cost 
of a *'sudden, overnight change** to metria 

Because misunderstanding on this point Is so prevalent, we wish to note that 
estimates were made on a ''least cost, long duration*' basis for complete metric 
conversion in each area. For example: following the procedure outlined in 
"Orientation Guide for Company Metric Studies** (as supplied by NBS) the 
manafbcturing industries matle their studies on the basis of idealized assump- 
tions that optimized cost (usually over 8-20 year conversion periods.) 

Also included in the $45 billion total is the Department of Defense estimate 
($18 billion), which is predicated on a 30-year conversion period. 

Hence, as documented by the U.S. Metric Study, it is evident that the overall 
cost estimate is not based on a "sudden, overnight change.** 

We appreciate having this opportunity to give you our views, and shall be 
pleased to discuss this with you, or to provide whatever additional information 
you may require. 

Very truly yonrs, 

WiLUAM F. Shrrkan, 
Director, Engineering Division. 

Attachment 

Automobile Manufacturebs Association Comments ox? Joint Rcsolittion: 

to estabush a national poucy relating ifoo>nveb8ion to the metric 
Ststrm in theUnitbj/States 

introduction 

The Automobile Manufacturers Association (AMA) is pleased to have an 
opportunity to comment on the Joint Resolution: To Establish a National Policy 
Relating to Conversion to the Metric System in the United States. 
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On March 1, 1072, at bearings on S. 2483 (Metric Conversion Act of 1071) 
the AMA described current measurement milt practice among its member 
companies and noted that **. . . Presently, for the purpose of conducting oi)era- 
tions in the U.S., most AMA member companies do not have internal needs or 
justification for initiating company-wide conversion programs in this 
country. . . 

We also questioned the need for a legislated, nationally directed metric con- 
version program and particularly a ten-year target date for completion of such a 
program. 

We reported that . . studies by AMA member companies who responded 
to the U.S. Metric Study Cost Questionnaire indicated that, under ideal condi* 
tions. their optimum conversion periods are between 10 and 18 years • . ." 

F >\ving iihe course of voluntary evoluticn. It is expected that AMA 
member companies will gradually increase their usage of metric measurement 
units. It is anticipated &at such increase will occur because of: involvement 
with international engineering, manufacturing, and sales operations; export/ 
import activities ; or because of growing metric usage within the United States. 
Hence, following the approach now applied, the present use of metric units is 
determined by need — and future increase would take place in accordance with 
need. 

We suggest that this basic principle may serve also as a general giiide to 
I>erceiving a valid goal for the nation as a whole . . . and that the U.S. national 
policy should be aimed at facilitating the use of metric units — at any future 
time — to whatever extent they are needed in line with the best social and 
economic interests in the country. 

COMMENTS 

Title: We suggest revised wording: "To establish a policy related to increased 
metric system usage in the United States." 

Papo S, item (1) : The ten-year period recommended by the Metric Study Re- 
port And included in the JOINT RBSOLUTION [page 3, item (1)] may be 
insufficient time for the massive nationwide change that is envisioned. Further, 
we wish to emphasize our opinion that determination of time periods for different 
sectors of the society bhould await the Board's recommendation. Some areas 
may already be largely metric (as testified by the American Pharmaceutical 
Association) . • . others ma«T be starting self-initiated ''soft conversion" to 
metric units (as stated at S. 2483 hearings by the spokesman for a multinational 
manufacturer of earthmoving equipment) . . . while others (whose operations 
are conductetl entirely wltliln the United States) may continue indefinitely with- 
out needing to adopt metric units. 

In any case, if Congress should decide to legislate a national ten-yoar program, 
we tliink it is important that the designated ten-year time period should not 
begin until a suitable plan- has been prepared (by the ''Board**) and approved 
by the Congress. 

Po^e 3, item (2) : A3fA agrees that encouragement should be given to develop- 
ment of new and revised standards based on metric unita However, we believe 
this should occur in response to demonstrated need . . . and we suggest that 
wording of this item (2) in JOINT RESOLUTION be revised accordingly. If 
standards development Is not keyed to need, effort, is wasted l>ecause the result- 
ing standards are not implemented. 

Pope 4. item (S) (b): AMA member companies endorse inclnaion of educa- 
tional programs in the school system, to teach students the metric system to 
the extent needed at any given time. 

Page .7, item (5) (o) : In amending State and local weights and measures laws, 
we think provision should be made for voluntary nse of metric units without 
excluding the cnstomary Inch-ponnd units. 

Pape (», Sec. 3: We suggest that the "Board** be called the "National Metric 
Board.** 

Page 7, 8rc. <i(a) : Twelve months appears to l>e insoffident time for the Board 
to **get orgnni?^** and complete a planning tnsk of this magnitude^ During the 
S. 2483 hearings, discussion appeared to reflect the opinion that more time is 
needed. We agree with those who suggest ^tlie Board be allotted 20-24 months 
(after funding) in which to devise a suitable plan for fostering increased use of 
metric units an a truly voluntary faaids. 

Poife 8, item (2) (o) : We endorse tlie stipulation that the Board shall have 
no compulsory powers. 
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Page 12, Sco» 13: Instead of calling for the Board to be disbanded after ten years, 
wc suggest that tlie JOINT RESOLUTION sliould sii,v that, ten yairs after thc» 
Board is established. Congress shall consider the necessity for its continuation 
and subsequentiy review the matter at two-year intervals. 

DISCUSSION 

As stated on March 1, 1072, at S. 2483 hearings: the AM A has some reserva- 
tions concerning forum I statement of metric conversion as a national ]>olicy. 
Despite un earnest attempt to enii>ody tlie **rule of reason** (make no n.>iu?ct»8sary 
change), such a iwlicy surely would artiilciaily stimulate ac«^ivity to **go metric". 

\ Tiio result could be an accelerated imce of metric unit increase that would not he 

desimble or economically Justified. 

Presently, U.S. metric unit usage is increasing on a voluntary Imsi.;. As tJiis 
evolutionary trend progresses^ it is facilitated by various developments— ^neh 
as work undenvay in U.S. technical societies to acquaint their members with 
metric measurement units and provide guidelines for their use. 

If Congress decides that some Federal action is required, the AM.V favors a 
policy designed to facilitate increased use of metric units where sncii increase is 
desirable. The policy should encourage broad education in the meCrlc system. 
Also, appropriate Boards and panels could assist in coordinating increased metric 
unit usage— especially where some degree of intra-industry and iuter-industry 

; communication and Joint ])lanning is necessary. 

In regard to timetable for a U.S. "master plan*' designed to "smooth the path" 

I of voluntary increase in metric unit usage: we believe it is apparent that, upon 

tiionghtfui consideration of the wide scoi)e and man>* ramifications, the Board 
should establish .the very complex schedule only after extensive investigation, 
con.sultation, and fact-finding in the various sectors of the economy. 

Recognizing that the question of possible Federal subsidies for metric con- 
version is among the controversial aspects of this issue, tiie AMA wishes to 
express support for the position taken by the JOINT RESOLUTION (page 2) 
timt . . maximum efliciency will result and minimum costs to effect the con- 
version will be incurred if the conversion is carried out in general without Fe<l- 
eral subsidies . . .** It is our opinion that this approach, coupled with firm ad- 
herence to the concept of voluntary metric unit inerease, would help to avoid 
buildup of a costly "bandwagon effect" and assure retention of an incentive to 
align metric unit usage with genuine need and value. 

SUMMARY OF AMA VIEWS 

On a subject as complex and far reaching as this, there is not complete nna- 
nimity of opinion among AMA member companies on all its details and ramifica- 
tions. AMA member companies have varying needs and Involvements in world 
affairs. Then^ are fundamental principles, however, upon whicii there is general 
agreement and they are summarized here. 

Tiie AMA recognizes the increasing importance to the United States of the 
metric system of measurement and to this end advocates educational effort lead- 
ing to good use of metric measurement in this country when and wiiere 
appropriate. 

At the same time AMA strongly recommends that all parties involved in facing 
the problems of metric use recognize the importance of the consensus principle 
of creation and use of voluntary standards, and the inherent advantages of indus- 
trial use of chosen engineering standards free from any coordinated plan or 
legislative direction. 

International engineering standards in many areas of common interest are 
of growing importance to industry in the United States and throughout tlio 
world, and to tills end AMA strongly endorses increased participation by the 
United States in international standards making, and active Fe<leml endorse- 
ment and support of tlie American Xational Standards Institute in this field. 

In view of world measurement system trends, we can well understand tiie need 
I for Congress to study the situation exiiaustively and determine whether or not 

! legislative actioa is needed. 

t The AMA and its member companies are pleased to provide the foregoing com- 

I ments. and we stand ready to explain or snpplement this material as may be 

j required. 

I Senator Praiwok. Mr. Chairman. T nm sorrj- to be late. I have no 

; questions, I did not hear the testimony. 
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Senator Ixouyk. Gentlemen, thnnk you very much. 
Our next witness is Mr. Kenneth l^etei son, accompanied by Mr. 
Mark Kobe its. 

Gentlemen, welcome. 

STATEMENT OF KENNETH PETERSON, LEGISLATIVE REPRESENTA- 
TIVE, AMERICAN FEDERATION OF LABOR ANB CONGRESS OF 
INDUSTRIAL ORGANIZATIONS; ACCOMPANIED BY MARKLEY 
ROBERTS, ECONOMIST 

Mr. Peterson. Thank you. Senator. As you said, my name is Ken- 
neth Peterson. I am a les:islativc repi-esentative for tlio AFI-/-CIO, and 
I am accompanied by Alarkley Eoberts, an economist in the AFIj- 
CIO research department. 

, In 1069, after Congress enacted the 19G8 law authorizing a study 
of the possible use ot the metric system oi weights and ir,ea»-jiv.s in 
tlie United States, the AFL-CIO convention aclopt d a i-esolution on 
the metric system, pointing out that American work^^;^ have a liigh 
stake in tho costs of conversion to a metric system of weights and 
measures. The lOGfj i^solution insisted : 

1. Tbat the present Rovemment study of possible conversion to tho metric 
system recognize worlcors* investments in tools which would become obsolete 
due to conversion. 

2. That the extent to which knowledge of the metric system migbt become an 
employme'nt prerequisite be examined, In auy planning for conversion to tbe 
metric system. 

3. That workers' educational and retraining measures be determined, as part 
of any change in the system of weights and measures. 

4. That relief measures, necessary to offset cost to !r..}ivirtuicl woM .vrs, be 
made an integral part of any possible conversion to th - r^ot^k system. 

Last year, Senator Pell introduced his proposed Metric Con\ ersion 
Act, S. 2483, a bill to provide a national progmm in order to make the 
international metric system the official and standard system of meas- 
urement in the United States and to i)rovide for converting to geneinl 
use of such a system within 10 years. 

We believe that while such a move might prove to be desirable, the 
Pell bill is premature because it ife the result of a poorly conducted 
study of the feasibility of conversion. This study, "A Metric America : 
A Decision Whose Time Has Come," by the National Bureau of 
Standards in the U.S. Department of Commerce, is the i-esult of the 
1968 enactment of Public Law 90^72 which called for an inquiry into 
both the beneficial and detrimental effects of conversion to tlie metric 
system. 

The National Bureau of Standards, which handled the inquiry 
for the Commerce Department, failed to study the economic ramifica- 
tions of the proposed conversion to workers, industry, consumers, and 
the American economy in general. 

Instead, the study committee, on which labor was vastly under- 
represented, concentrated on how conversion could be most easily 
accomplished. 

In addition, the committee report, forwarded to the Congress last 
August, is notable for what it does not report, as well as for its 
timetable for conversion. 
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It does not report, for example, the finding of labor members of 
the committee that, instead of tne widespread enthusiasm for conver- 
sion, the committee reports, tliere is really widespread indilTercnce 
to such a change. 

It does not report on some of the strong objections brought by labor 
representatives and others to the recommendation that costs incurred 
by conversion be allowed to lay where they fall. 

These costs would include retraining in many fields, purchase of 
new metric tools and costs to tho consumer through changes of quantity 
in consumer purchases. Such costs would total more than $60 billion. 

What is clearly needed then, to overcome the failings of the first 
study, is a new look at conversion with special emphasis on the cost 
of such a step to the American worker and his family. Such a study, 
made by a group representing a true cross section of American society, 
could bo a valuable aid for the Congiess in its deliberation over 
conversion. 

It is essential that such a study group have representatives of em- 
ployers, of workers, of consumers, and all others concerned with the 
problems and potential benefits of conversion to the metric system. 

And it is equally essential that scientiris already committed to the 
use of the metric system, be represented, but only in fair proportion 
to the rest of society. 

Just last month, the AFL-CIO executive council called upon Con- 
gress to establish a new conversion study committee, independent of 
any agency of government^ to conduct an inquiry into all phases of 
the conversion of weights and^ measures to the metric system. 

We u^ that such a committee have representation from all seg- 
ments of American society, including organized labor and that the 
committee should be allowed to conduct ite study and make its report 
before any action is taken on S. 2483. 

Mr. Chairman, I appreciate this opportunity to present the position 
of the AFL-CIO. 

I thank you. 

Senator Inotjte. Thank you very much, Mr. Peterson. It is always 
good to see you, sir. 
Mr. Peterson. Thank you. 

Senator Inotjte. Don^t you think it would be possible for organized 
labor to adequately protect its interest by appropriate representation 
on the metrication Doard ? 

Mr. Peterson. Wo don't know 

Senator Inoute. I am spealdng now of the administration measure. 
Mr. Peterson. We are not familiar with the administration 
measure. 

Senator Inottte. The administration measure differs from the Pell 
measure in two basic areas: One, it provides for voluntary conversion. 
It says that it will be the national policy to make the metric unit of 
measure the predominant language of measurement in the United 
States. It speakisi vaguely of a time period of roughly 10 years or so. 
It would be A dual system. It will not be the sole legal system. 

In fact, we will have two official systems, tiie customary system and 
the metric system. ^ 

It also differs with the Pell bill in not providing subsidies, grants, 
or special loans for oonverdon costs. 
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However, the metrication board in its wisdom mi^lit provid*^ special 
funds for retraining programs or for educational purposes. It lias 
been suggested tliat since there is a gradual pliasing out of tools, for 
example, metric measurements can be adopted slow^. I don't suppose 
tools last forever, do they ? 

Mr. PfTTERSox. NojSir. 

Senator Inouye. They can be replaced as vou go along, as the pro- 
gram is being phased in. Wouldn^t that gradual phasing out under a 
voluntary 10-year program meet this objection ? 

Mr. Peterson. WeU, this is what we don't know, sir. This is whv 
we are asking for more study. We are not sure. 

Senator Inouyb, The committee is impressed, as I indicated to tho 
prior witness, that of all the major industrial countries in the world, 
the United States is the only one insisting upon the system which was 
based upon the feudal imperial system based on inches and feet. All 
of the other industrial countries have either converted or are in the 

Process of converting: Great Britain, Australia, and New Zealand, 
'his leaves only the following countries who are still holding on to 
their own or the imperial system of measurement: Barbados, Gambia, 
Ghana, Liberia, Muscat and Oman, Sierra Leone. Southern Yemen, 
Tonga, Trinidad, and tlie United States. 
We are hoping that we might be able to join the rest of the world. 
Mr. Petersox. We could see that possibility, sir, and have said in 
the testimony here, we believe that while such a move might prove to 
be desirable, the I^ell bill is premature because it is the result of a 
poorly conducted study of feasibility of conversion. 

All we ask, sir, which we think is reasonable, as it affects us so much, 
and, of course, all of America, is that it be given more study, by a tnily 
representative committee of all se^ents of American society, in- 
dustry, labor, farms, the whole broad group. 

Senator iNorgu Don^t you believe that labor was properly repre- 
sented in the lasfmetric study? 
Mr. Petkrsox. No, sir: we do not. 

Senator Ixoute^ As you may he aware, the first study on the metric 
conversion was about 180 years ago, and since that time, we have had 
several studies. Granted, not all were of major significance, but we 
have been talkinjr about conversion for many decades now. Your justi- 
fication for additional s?tudy is the conclusion that this conversion may 
cost $G0 billion. How did vou arrive at that figure ? 

Mr. Pktersox. I would be happy to call on Mark Roberta for that. 

^Ir. RonERTS. This is based in part on the figuries that arc presented 
in the report, the National Bureau of Standards' report, supplemented 
by our own estimates. It is admittedly a rather foggy figure. The 
preceding witness suggested a figure of $45 billion, which came from 
figures in this report* and we have added our estimates to this. 

Senator Inoute. None of us is absolutely certain, but I believe the 
estimates of $45 and $60 billion arc based upon the assumption that 
the conversion would be sudden; that immediately we would have to 
chan^ our machine tools, books, highway signs« equipment, etc. 

But if it's effected gradually over a period of many years, obsolete 
tools and equipment would be replaced as thejr become worn and 
obsolete. In fact, some of our military equipment is now in the metric 
measurement. 
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Mr. Egberts. I bciieye the report itself suggested about 75 percent 
of the costs will occur in the first 10 years, so there will be something 
of a bunching up in the early stages. But you nrc correctly indicating 
that the cost will be spread over a i>erio(l of time. 

Senator Inouye. Whether you have a conve]*sion or not, machine 
tools will have to be replaced, isn't that so? 

Mr. Peterson. This is true, sir; but we would hope that any con- 
version of this sort would indeed be gradual, but we have found — 
and it follows in history — that once it starts, then there is the move- 
ment, instead of this long drawnont gradual thing. 

We are remembering the talks of subways in New York. They said 
it would take a long time to convert to the dime fare. Well, as time 
passed, they converted overnight and in the Pell bill, there is an 
18-month period. 

With regard to the volunteer, we find that in thpse things, in the 
history of America, when they have been volunteer, they are generally 
f ol 1 owed by a draft. 

Senator iNomrE. How do you find ^ 

Mr. Peterson. We want a real study. Senator, before we start into 
this tiling, before we take the necessary steps. We arc not opposed to 
this conversion to the metric sy^em or becoming unified with the rest, 
of the world. We say not a sufficient study has been done as how it 
will affect us. 

We ask that this study be conducted. 

Senator Inouye. What is the experience of the working man in the 
conversion that has already occurred in the United States? We have 
been advised that many companies are converting on their own l>e- 
causc of the economic necessities. Have the workers found this con- 
version difficult ? Are they opposed to it ? 

Mr. Peterson. Mr. Roberts. 

Mr. Roberts. Let me sa^v in the areas where the use of both systems 
is most prevalent — this is particularly among the machinists — the 
machinists are able to handle these problems — they are able to handle 
both systems without any major problems. 

Now when I say without any major problems, that doesn't mean 
there are no problems. There are problems of translating from one 
system to another. But in general, where people in the machine tool 
industry are involved, the well-rounded machinist is able to deal in 
both systems. 

Senator Inottyt. Have yonr members opposed this gradual 
conversion ? 

Mr. Roberts. We have had members who are reluctant and negative, 
and we have had some who are indifferent ; I don't think there has been 
any positive reaction. It has been more a matter of indifference and 
negativism, l^ccause there has been some concern about the effect of an 
excessively hasty change. That is why we ask for further study. 

Senator Inotjte. T am certain yon are much more aware than many of 
US of the deluge of foreign aiitomobiles on our hijrhways. I would 
presume that manv of our mechanics now would have to retrain 
themselves to repair a Volkswajcen or a Datsim or a Mercedes. Do 
these mechanics resist this conversion ? 

Mr. Roberts. I really can't say for certain, because I think this is 
an area where the machinists union would be more knowledgeable. 
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I know there are American mechanics who are able to work com* 
petently on foreimi cars and there are Anieric-an mechanics using 
metric .systcMn tools. So I think it is not true to say that American 
workers don't use. the system already in some aspects of their work. 

Senator Ixouve. Thank you very much. 

Senator Pearson. Mr. t^eterson, if yon have no confidence in the 
report prepared by the National Bureau of Standards, has the AFIj- 
CIO made an in-depth study of conversion to the metric system ? 

Mr. Roberts. Senator, we have had in 1070 in connection with the 
study, a meeting of AFIv-CIO unions, and in the course of this meet- 
ing, we discovered what is referred to in the text here of our prepared 
statenient, the fact that there was no enthusiasm, and in fact, there was 
a considerable negative feeling. 

Senator Pearson. If I may interrupt, there is little enthusiasm for 
any sort of change. That is a part ot human nature. I think. But if 
labor has not made a study, what did your 1060 resolution rest upon 
when you made some four itemized objections to the conversion? 

Mr. Roberts. We were aware of the law passed in 19G8, and we were 
nrging at that time that the study cnlled for by the law include 
labor participation and provide for full, thorough, and objective 
studies of the costs to workers and their families, and to consumers, 
and also* 

Senator Pearson. I understand. 

Mr. Roberts (continuing). And also to the general public. 

Senator Pearson. I understand. I should think this would be of 
enormous interest to organized labor. We have a vote. We have to go. 

I would like to ask, what was the labor representation on the Bureau 
of Standards committee that you find so vastly underrepresented ? 

Mr. Roberts. There were three labor members oii that committee. One 
was the research director at tliAt time of the International Association 
of Machinists, and the research director of the International Brother- 
hood of Electrical Workers, and the research director of the Oil, 
Chemical, and Atomic Workers, just three people from the labor 
movement. 

Senator Pearson. Out of a commission of how many ? 
Senator Inouye, Forty-three. 
Senator Pearson. All rifilit. 

Senator Inoute. I believe the record will show there were three out of 
43, so I can understand your claim that labor wasn't proportionately 
represented. 

Mr. Petersox. No; especially when it comes to us, that the workers 
are the ones who are affected by it Thank you. 
Senator Inoute. We have a vote, as Senator Pearson indicated. 
We will recess now and reconvene at 1 p.m. 



Senator iNotTYE. The hearings will resume again. 
I hope that we will have at least 20 minutes for the next witness. 
Our next witness is Mr. Melvin Green, director of the codes and 
standards, American Society of Mechanical Engineers. 



AFTERNOON SESSION 
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STATEMENT OF HELVIN GEEEN, DIKECTOB, CODES AND STAND- 
ARDS, AMEBICAN SOCIETY OF MECHANICAL ENOINEEBS 

Mr. Grekx. Thank vow, Mr. Chairman. 
Senator Inouyk. Welcome to the committee, sir. 
Mr. Green. Thank you, Senator. 

As you said, my name is Melvin Green, director, codes and stand- 
ards, American Society of Mechanical Engineers, and I am here to 
testify on behalf of the society. 

We appreciate this opportunity to appear before the committee to 
testify on 8.2483. 

The American Society of Mechanical Engineers is a professional- 
tcehniciil society with a membership of over 60,000 practicing en- 
gineers and allied scientists. The society was founded in 1880 and its 
stated purpose emphasizes the stimiilation of technological exchange. 
This is accomplished through the conventional media of meetings, ex- 
hibits, and through the printed page in the form of periodicals, boioks, 
and pamphlets. 

A society activity of prime importance has been the development of 
sound engineering standards ana safety codes, a notable example of 
which is the ASME Boiler and Pressure Vessel Code^ which is refev 
enced in the safety regulations of more than 70 jurisdictional authori- 
ties. These include most of the States of the United States, the major 
cities in those States which have yet to reference the code, and all of 
the Provinces of Canada. 

A niunber of Federal agencies include the ASME Boiler and Pres- 
sure Vessel Code and the other AS^LE sponsored safety standards in 
their respective regulations. 

Just to give you an idea of what the Boiler and Pressure Vessel 
Code is and the volume of it; this is one section of, a 12-section code. 
This section covers nuclear powerplant components. To maintain this 
one section of the code requires 180 engineers who meet 6 full weeks 
a year and last year there were working groups of that committee that 
met during 40 weeks. That was because we were coming out with a 
revised document using the system approach ; the 1071 edition of this 
code. 

Our codes and standards activity is extensive. We have some 5,000 
engineers who volunteer and who arc devoted to this activity. We 
have some 500 projects of which this code* the Boiler Code, is one of 
the 500, and this one*twel fth of the Boiler Code. 

Particularly because this major codes and standards activity and 
because of its general tc-chnological concern* the society has for many 
vears been involved directly in a niunbcr of studies dcalinfj with the 
increased use of metric weights and measures in the United States of 
America and similar trends toward metric usage in other nations of 
the world. 

In view of the vast involvement of mechanical engineering tech- 
nology and mechanically oriented industry in measurement, the society 
believes that it can provide valuable counsel in the development of any 
national plan for increased use of the metric system. We stand ready 
to take leadership in the development of the many new and revised 
national and international standards which will be needed to aid such 
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an increased metric nsage in the United States of America and in 
international trade. 
In addition, the American Society of Mechanical Enj^inecrs can 

{)rovide a useful service for tlic mechanical en;»incerinjr held and rc- 
atcd indiistrj' in training and educational pro^^ams related to con- 
version from the United Slates of America customary imit^ to metric 
units. 

Throiijrh its special committee on metric study, the society has taken 
note of the United States Metric Study report, which was submitted 
to Conjcress by Maurice H. Stans, Secretary of Commerce, durin|r 
July 1971 and has studied S. 2483, submitted' by Senator Pell for the 
purpose of implementing the recommendations of the United States 
Metric Stiidv report. 

I may ndcl that our ape<3ial committee on metric study had repr^- 
senatives from all of the 11 regions of the American Society of Me- 
chanical En^rineois, which covers Canada, the United States, and parts 
of Mexico. We had input from all these regions because the officers 
from these regions who were members of the study committee went 
to the regions tryin^if to get input as to the direction we should recom- 
mend to our council and in turn to this committee. 

As a result of this study, the society would like to introduce the 
following comment: 

(1) It does not appear to be desirable to provide a financial in- 
centive through Federal subsidies and tax writeoffs in order to spur 
conversion to metric It is the opinion of the society that such financial 
offers will add substantially to the national cost of conversion and will 
be extremely difficult to administer equitably. 

It is believed that moneys appropriated should only be those amounts 
necessary for coordination, developing of programs and communica- 
tions with the various segments of the economy. If during the conver- 
sion period hardships are experienced by cisrtain segments odf the 
economy, these hardships can be alleviated through other assistance 
programs or through subsequent legislation having direct bearing on 
the question. 

(2) It is believed that an independent commission, appointed by 
the President, should be i*esponsrble for developing and airecting tjie 
conversion plan, and that this commission preferably not be desig- 
nated as a part of any oi the administrative branches, although one 
of the administrative bninches of Government might provide neces- 
sary services. The commission should be composed of representatives 
from the general public, government, industry, commerce* education, 
the professions, ct cetera. It should be authorized to establish special 
advisory committees in any of the many disciplines which will require 
special attention. 

(3) The number of years set as a target date for conversion to metric 
should not be stipulated in the metric bill; rather the time period 
for conversion should be left for development by the commission. 
Such a time period may well be a series of time periods for various 
sectors of industry, commerce, and the general public, which can be 
best determined after appropriate study by the commission and ad- 
visory committees. The time periods would, of course, be reported to 
Congress and the Nation in progress reports of the commission. 
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In conclusion, I would like to i-citenite the American Society' of 
Mccluinical Engineers' willin^iess to participate in the development 
of plans for increased uietric use on the part of mechanical enfrineer- 
ing oriented industry in assisting in the necessary educational and 
training programs, and deyelopemnt or revision of the many engi- 
neeriiiir stamlards which v.'ill be required for a number of years to 
come (hiring such increased metric usage. 

Thank you very much for the opportunity to appear before the 
committee. I will Ije glad to enteitain any questions. 

Senator Inouye. Mr. Green, I thank you very much for j'oiir tes- 
timony I his afternoon. I gather fmin yoxir statement that your socii^t v 
would fjivor the measure prepared by the administration which will 
be introduced shortly. 

Mr. Green. Unfortunately, the society has not had an opjwitunity 
to study that. 

Senator Inouye. Wo arc aware of Miat. It will l)e officially intro- 
duced sometime soon. It is essentially^ what you have been advocat- 
ing. It does not make the international system the sole legal system 
of the United States. We will still have the dual system, but it would 
be a national policy that the metric unit of measurement will l)e the 
predominant language of measurement in the United States within 
10 years. 

There would be no subsidies or grants or loans. We woxdd have a 
special commission appointed by the President with representation 
from all segments of society which would de%*elop plans after 12 
months of hearings and studies. 

I think essentially, if I read your statement correctly, you arc favor- 
ing the administration measure* 

I would hope for the record, if you will, study the measurc which 
will be submitted soon and favor us with your comments. 

Mr. Green. We would be gl a d to do that. 

Senator Inoutr Unfortunately, when we called these hearings we 
just had one bill before us. I thmk you are leaning toward the ad- 
ministration bill. 

Mr. Green. Well, we will study the administration proposal and 
we will submit our comments.^ 

(The following information was subsequently received for the 
record:) 

The Abterican Sogiett of MRcnAiacAt. BiroTNEERS, 

Neio York, N,T., March H 1972. 

Senator Warren MAomrsoN, 
Scnnic 0§fce Building, 
WaMngion, D.C. 

Dear Senatoe Maonuson : At the conclnMon of Mr. Ikfelrin R. Green's testi- 
mony on March 1, 1972 before the Committee on Commerce. U.S. Senate on the 
Proposal to convert to a Metric System of Weights and Measures (S. 248.^). 
Senator Inonje requested that the Society study the Joint Resolution and present 
its riews refmrding the Joint Resolution. 

After Rn<^ study. The American Sodety of Mechanical Engineers feels that the 
Administration Proposal is fundamentally in accord with the testimony of the 
Society with respect to the.Pen BUI, S. 2463. 

We would like to suggest, as we did at the hearing, that any legislation 
relating to the conversion to the metric system in the TTnited States not stipulate 
a time for completion ; rather, the Metric Board should be requested to develop 
the timetable for various sections of the economy during development of the con- 
version plan. 

114 , 
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The ASMB Is of the opinion that the one yenr iicrlod proposed for devolnjv 
inent of n oonverRlon plnn is too short: nt least six mouths will be required to 
solpit nnd ncrredit the sUCTrested Bonrd: then, the Bonrd will need to appoint 
iiive.stlgntive task groups to consult with tlie many wctors of industry, com- 
niorce. f^ovemnient and the i^eueral public. Tlie reports of those task groups 
will need to be Inte^niitcd to de>-elop a feasible plan; additional consultation 
may lie required before the final plan Is completotl; therefore. It appears that 
two (2) years to develop n plan would be more ronllstlc. 

The ASMB also l)elleves that the ten (10) yenr period contained In the Joint 
Resolution may be too short a time to reach the objective to bring about pri»- 
flcmilnate metric usage: this period could cause undue pressure on certain seg- 
ments of the economy. It Is our feeling that the bill should not provide for auto- 
matic discharge of the Doard after ten (10) years hut should provide for a 
n»vlew of the need for the Boanl by Congress nt that time with stipidatlon of 
limited extension period. 

As we Indicated In our testimony, and In our letter to you of January 18. 
1972, the Society, In view of the vast Involvement of mechanical engineering 
technology nnd mechanically oriented Industry in measurement, h.-^lleves that It 
can provide valuable coun.sel In the development of any national plan for In- 
erease<l use of the Metric Systran (SI). We stand ready to take leadership in the 
development of the many new and revised national and International standards 
which will be needed to aid such an increased metric usage in the United States 
of American nnd In International trade. In addition. ASMR can provide a useful 
service for the mechanical engineering field and related Industry in training and 
educational programs relating to conversion from the United States of America 
Customary units to Metric (SI) units. 

In conclusion, we repeat our offer to testify before your Committee or one 
of Its subcommittees on this subject. In order for us to make the necessary 
preparation, we would appreciate advance notice of the scheduled dates of such 
hearings. 

TTe again express our appreciation for the opportunity that we had to te**tlfv 
on March 1. 1072. 

Sincerely yours, 

Kenncth A. Roe. 

Senator Ixoxtye. Thank you \-ery much, sir. 

Onr next witness is Mn Fnink^Masterson, president of the Indus- 
trial "Fasteners Institute. 
I have been advised that Mr. Masterson has to catch a flight. 

STATEMEHT OP FRANK MASTEHSOH, PKESIDiaiT, lOTUSTEIAL 
FASTENEES INSTnUTE; ACCOMPAIHED BY FRAHK AKSTENS 

Mr. Majhtrson. Tliank you. sir. I thank yon for your courtesy, ]VIr. 
Chairman. With ire is Frank Akstcns, who is with* us on our profes- 
sional .staff. 

Senator Ixoutk Welcome. 

Mr. Akktexs. Thank you, Mr. Chairman. 

Mr. JiARTERfloN. I am Frank Masterson, president of Industrial 
Fasteners Institute, which is an association of manufacturers of prod- 
ucts in SIC 3452: nuts, boUs, screws, rivets, and special engineered 
assembly components which are vital to the safe performance of all 
vehicles, electronic systems, machinerv and structures, both to the com- 
mercial economy and defense of the United States. 

Our industry is a basic industry supplying all other industries, both 
for onpnal manufacture and constniction, and for service and main- 
tenance during the life of the vehicle, machinery, end product, or 
stnicture. 



115 



110 

Our industry is one of the first to be affected by any conversion to 
metric, and to the extent our industry is affected, there is a multiplier 
affect on all user industries. 

The U.S. Census of Manufacturers shows that in 22 industries the 
assembly function, the use of our industry's products, represents more 
tlian 50 percent of total man hours of production. 

Senator Ixouye. May I ask a question at this point, sir ? 

Mr. Masterson. At any time, sir. 

Senator Inottte. Have you had an opportunity to study the ad- 
ministration's proposal ? 
Mr. A£a8Terson. No, sir. 

Senator Inouye, I have read your statement, and it refei*s to the 
Pell bill. 
Mr. Masterson. Yes, sir. 

Senator Inoute. I would gather, as I have indicated to the prior 
witness, that your position would be one that would be in tune with 
the administration's proposal. 

So, if at some later time, after studying the administration bill, you 
will favor us with your comments on that measure, we would appre- 
ciate it veij much. 

Mr. Masterson. We would be happy to do that. 

Senator Ixoxtte. I point out that the administration bill does not 
have the compulsion that the Pell bill has. It does not specifically say 
so, but it makes very clear that your industry, for example, need not 
foe affected. 

Mr. Masterson. Our industry will be affected under any circum- 
stances. We are on the first line of any conversion. It is an extremely 
complex subject 

Senator Inoute. Even on the voluntary system? Right now it is 
voluntaiy. 

Mr. AlASTERSON. We are in favor of the voluntary system, yes. I 
thought you meant the problem itself was not complex. 

Senator Inottte. No. The Pell bill, I suppose is the compulsory bill. 
It makes the SI system the only legal system, with some exceptions, 
in tlie Tfnited States. 

Mr. Masterson. Yes. 

Senator Inoutt:. Whereas the administration would authorize a 
dual system. It would provide metric studies in schools and so on, 
which we don't have at the present time. 

But, please proceed, sir. ^ 

Mr. Masterson. Well, I am froing to follow the sugpostion you made 
that in the interests of saving time I would skip reading my prepared 
statement. I linve a few notes I thought would put what I had in mind 
concerning conversion to metric into rather sharp focus in very little 
time for the committee. 

In any conversion situation von have soft conversion and hard con- 
version. Soft conversion merely translates inch units to metric units 
and is proceeding rather rapidly in the United States in supermarkets 
for housewives and in other situations right now. TJ.S. packaging and 
labeling laws say you must put on the package or container the con- 
tents measured imder the inch-pound system. 
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For example, Sunsweet Prune9 are labeled by law on the container 
showing 12 ounces. They add voluntarily the metric equivalent show- 
\ng 340 grams. This is a translation, or a soft conversion — the contents 
stay exactly the same. 

Hard conversion is where you have a solid, and yon change the form 
of that solid such as a screw' thread system, recessed headj-style or any 
other dimension. In tliis situation you need new engineering, which is 
costlj and complex. You need new standardization to underpin engi- 
neering, both nationally and internationally. ^ 

You need new economics. You must determine whether we can afford 
the new system. 

This morning a point was made that we had the opportunity in the 
United States for 180 joars to go metric, but we refused to do so. Dur- 
ing that 180-year period the greatest system of production, assembly, 
distribution, and consumption the world has ever seen was dcvelofjed. 
There was no engineering nor economic advantage in "going metric." 
If there had been, our highly competitive economy would have long 
ago **gone metric." 

Where it was economically practical to go metric in the pharmaceuti- 
cal industry, they made tliis change. Pharmaceutical industry used 
metric in the laboratory and carried the new "language" into the mar- 
ketplace. This was basically soft conversion. 

Up to about I960, the world was accustomed to "old metric." New 
metna, or System International, had really begun to develop since 
around 1904, and it is still hich level discussion concerning both pure 
and derived units and nomenclature under the "new metric" 

We are a basic industry that has a multiplier affect on all other in- 
dustry. We are working extremely hard and rapidly on a voluntary 
basis with major multinational companies to develop an optimum 
metric system. The thrust of these hearings so far has referred only to 
a system of metric units for measurement^ and have completely avoided 
new engineering, required standardisation and economic evaluation. 

The 3-year study bill on increasing use of metric in the Unitef^ States 
stressed the fact that there should be engineering standards, engineer- 
ing documentation and not just the use of bilingual imits^ which is the 
soft translation. The study demanded a review of hard conversion 
requiring new engineering, new documentation, new economic evalua- 
tion. 

If this country goes metric, then it is the hard translation we are 
talking about — a costly translation in time* engineering talent, and 
change of manufacturmg processes. It is misleading to U.S. citizens 
to do otherwise. 

Much of the world's technology already has been translated from 
basic inch to adoption and adaptation throughout the world to old 
metric units. 

The international major effort now is to work toward a one-world 
system of interchangeable parts stated in the new S.I. terms which are 
still evolving. 

Our own industrv took an irihpvative and novel position which was 
reported in full by the National Bureau of Standards hearincs at Deer- 
field Academy, Auimst 1970, which were attended by 49 technical 
societies and 31 trade associations. Our engineering report No. 1 was 
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referred to in toto. We think our optimum metric fastener api)roa<'h 
provides both an opportunity and incentive for the T -nited States ''to 
go metric," but on a vohiiitary basis onlv. We are not just talking about 
measurement, but engineering, standardization, docnmentation, and the 
harsh economic realities of the marketplace. 

So there arc two problems, soft con^'ersion, which is proceeding 
apace in the marketplace, and very rapidly. It is also proceeding apace 
in the schools — on a voluntary basis— and we are very much in favor 
of this. 

It is the hard-core heart of engineering, standardization, and eco- 
nomics where the United States does have leadership. It is here that 
wo arc working voluntarily with major multinational companies, not 
jnst fastener companies, but automotive, appliances, communications, 
constnictlon. aerospace, machinery, defense, and others. 

Because of pressures of your time and this committee^ I did want to 
draw the difference between just measurement units, translation or 
transference of units, which is voluntarj- conversion, and the costs and 
complexities of hard conversion. 

TVe do appreciate, Mr. Chairman, the opportunity yon presented to 
us to make our statement, and we will answer now any questions von 
may have. 

Senator Ixoute, Your statement will be made a part of the recortl 
at this point. The administration measnre is a voluntary conversion. It 
concerns itself only with the units of measurement, Tolume, height, 
weight, et cetera, et cetera. 

I would very much appreciate it if yon will study that measure and 
share your views with ns. 

Mr. Mastersox. Thank yon very much. Senator. 

Senator Ixoute* Tliank yon. 

(The statement follows :) 

Statement op Frank Masterso t, PREs iPEyr, Industrial Fastexera 

Institute 

I am Frank Masterson, President of Indnstrinl Fasteners Institute wlilch Is nn 
as^ation of mannfactnrers of prodncts in SIC »1»2: nnts, bolts, i«crews. rivets 
and special engineered assembly components which are vital to the safo |K»r. 
fonnance of all rehicles, electronic sjstems. machinery nnd stmctnres Imth to 
the commercial economy and defense of the United States. Onr industry Is a 
basic indnstry supplying all other industries both for orifdnal manufacture anri 
com^mction end for senrice and maintenance during the life of the vehicle. 
"JJP"lnery. end product or structure. Our industry is one of the first to l>e 
afTected by any conversion to metric and to the extent our Industry Is affected 
there Is a multiplier affect on an user industries. 

The U.a Census of Manufacturers shows that In 22 industries the assemblv 
function, the use of onr industry's products represent more than 50 percent of 
total man hours of production. 

Tlie Industrial Fastener position regarding S. 2483 Is : 

(1) that notice for the hearings and time for preparation Is unreasonably 
short especiany In view of the magnitude of the subject and the impact on all 
elements of our society. There Is no definite assessment representing what Is 
best for the economy of the United States. 

(2) The Bill is overwhelmingly comprehensive and detailed in areas that have 
an nnknotcn and severely high cost to both the Oovemment and Industry without 

taown measurable benefits to the United States, 
we oppose S. 2483 because it is jiremature. does not folly and p--n)erly evaluate 
advantages to the United States, disadvantages, costs and abMlty to recapture 
costs, and does not relate to the vital necessity to have meaningful voluntary 
consensus standards developed through the American NaUonal Standards In- 
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stitnte nnd iittinmtel.v ]ire.sonted to the Internal inniit Orirnnizatinn for Stnndnrd- 
izntlon (ISO) for their consIderaUon. 

The Press RcieaHe for these scheduled henrlngR hy the Senntc Coninilttee cm 
Cnnimoroo rpgardinj? S. 2483 which wnuld phice niir nation on n iiianued ecui- 
verslnn prngnim to the metric system of measurements arrived in our (iffliv 
February 23. 1072. 

I ciilled Counsel for Uie Committee, air. Henry LlrH>ek nt once and requestetl 
permission to make an oral pro7«entatinn. Mr. Llppek siild an oral prewutatlou 
.would be schedulcfl for me for March 1 under two provisions: (1) ten copli»s nf 
tlie presentation must l)e rooelve<l by the Conunltti>e Counsel 4H hours prior to 
the presentation or on MonJay. Felmuiry 28. and. (2) 100 copies made avalialile 
at the time of presentatloa on March 1. Two nf the allowiKl davs, Felmiary 20 
and 27 were Saturday and Sunday. 

On a matter of maximum importance to United States Industry and the wel- 
fare of our country, this seems like short notice hidee<l. While the Press Release 
was datp<l Fehniary 18. a Friday, under normal clrcnmstanc(*s It ml^ht Ik» ex- 
pected to be delivcrefl February 21>-thU was a legal h(»ll(lay with no mall 
deliveries. 

Our basic Industry has worked cooperatively for many years pres(*ntln^ our 
views Itefore both House and Senate Committees considering legislation nn c<in- 
verslon to metric. 

We were heartily in support of the lejrislatlon which approvetl a three-year 
study hy tl » Xjitional Bure:*,n of Standards and our position presented to* the 
National Bt rean of Standards at a s|>ecial conference callwl l»y them at I)(H»r- 
fleld Acndem> in Massachusetts in August of 1070 Is attached as Exhibit 1. 

nigi*ste4l. we feel United States fasteners standards under the present Inch 
system are the l)est engineered, best doctimented and l>est proved-in-use world- 
wide. There Is no incentive for the United States to change from this system 
and adopt conversion to metric. 

\s a progressive constmctive and innovative recommendation, our Industry 
Voted to undertake a study to develop an optimum fastener system stated In 
metric terms. The National Bureau of Standards included our entire Engineering 
Re])ort Xo. 1 In their presentation to the Secretary of Commerce reganling con- 
version to metric, attached as Exhibit 2. 

Our study to develop an optinm metric fastener system was to develop the 
maximnm utlllxatlon of material and maximum simplification of choice. TYie 
system under study as a philosophy would then provide the tniMinp Ifirrntirc for 
U.S. industry to convert to metric. Our Engineering Report 'Co. 1 Indicates that 
U.S. Industry can develop a system that will provide a minimum of 2.T percent 
enhancement In the utilization of material and up to STi percent in the simplifica- 
tion of required kindg of parts vis a vis ISO. Tlie Industrial Fasteners In- 
stitute requested the American National Standards Institute to appoint a special 
committee to study all of these involved engineering and economic considerations 
as they affect the best interests of the United States and hopefully all worid- 
wlde interests. 

There is now a high level ANSI stndy committee to develop an optimum metric 
fastener system. The rrxvUx of this stndy hopefnlly would lead to national stand- 
ards and through ANSI a pre8entatii>ri would be made to ISO for their 
consideration. 

As Exhibit 3, the annonncement establishing the ANSI Special Stndy Com- 
mittee is attached. Our optimum metric fastener program has top priority for 
many TJ. S^ Ind ustries and Is now proceeding on an urgent hnsis. 

If the results of this fast paced indepth study indicates In fart an optimum 
metric fastener system is In the best Interest of the United' States then at th.at 
time a most important s^ud step would be development oft voluntary consensus 
standards through ANSI and through ANSI sponsorship, introduction of these 
standards ISO for world-wide consideration. 

The met ic conversion problem is complex and proponents tend to over simplify 
the ease of conversion. The metric conversion protilem Is not similar to a decimal 
coinage conversion problem. 

Every phase of every manufacturing activity is involved in conversion to 
metric The present bill takes little or no cognizance of the importance of the 
needs of the market place in determining what industry can afford to ahnorh in 
additional costs, even if Mme of these costs to.indivlduals and componies are 
made conditionally available hy the Government 

In examining the result of metric on exports, there are several key points to 
remember: Total present exports of the United States Include many Items where 
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metric in not a factor at all : liquids— chemicnls, oils, etc. ; scrap metals and ma- 
terials ; fi^ins, and factors inclndin^ coal, ore, etc. Metric is an iniimrtaiit 
factor in manufactured parts, machinery and in general manufacturing involT- 
ing solids rather than liquids. 

The need for any legislation at all at this time is a serious question which 
hivolves important and complex considerations for all manufacturers. Tlierc is 
!<till not sufficient data on a company-by-company basis to evaluate the best in- 
terests of the United States in conversion to metric. 

The important study of the American National Standards Institute with the 
Industrial Fasteners Institute as administrative sponsor is continuing at a rapid 
pace. It is an attempt to determine and develop major significant engineering 
data to identify the role of national and international standards in the best in- 
terests of not only the United States but the world. The present legislation is 
premature. Much more engineering and economic data should be made available 
to the Congress before Congress can know costs, benefits, the possibility of meet- 
ing economically legislated time pressures. 

Mr. Chairman, we appreciate the opportunity to request postponement of this 
legislation so that a comprehensive program can include specific and precise 
evaluation and recommendations affecting the best interests of our country 
can be incorporated in subsequent legislation. We are most happy to answer 
any questions proposed by your Committee. Again, thank you Mr. Chairman 
for permitting us to present our position. 

IXDUSTRTAL FASTENEBS IXSTmiTE 

Offlc€r$, $iaff and legal counsel: 

Chairman : Thomas Toby, Riis«ell Bnrdsall & Ward Bolt and Nut Co. Vice 
Chairman : Kenneth E. Flodixu National rx)ck Fasteners. Immediate Past Chair- 
man: Harold C. Korman, Townsend Company. 

President Frank Masterson. Secretary-Treasurer: Charles J. Wilson. Tech- 
nical Director: Richard B. Belford. 

Legal Counsel-Cleveland : Robert J. Hoemer, Jones, Day, Cockley & Reavis. 
I/Cgal Counsel-Washington : John S, Walker, Reavis, Pogue, Neal & Rose. 
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Aluminum Company of America 
Armco Steeii Corporation 
Auto Bolt & Nut Company, Inc. 
Bethlehem Steel Corporation 
Clark Bros. Bolt Ca, Ina 
Co!>b and Drew, Inc. 
Continental Screw Company 
Dnmont Aviation Associates 

— ^Div. of Litton Industries 
.Tor. Dyson & Sons Inc. 
Elastic Stop Nut Division 

— ^Amerace Esna Corporation 
Federal Screw Works 
Fischer Sp^MHal Manufacturing Co. 
Ories Reproducer Co. 
Ghpco Fastener Division 

— ^MITE Corporation 
Tohn Hassall, Inc. 
Haydon Bolts, Inc. 
Hi-Shear Corporation 
Hnck Manufacturing Company 
Illinois Tool Works Inc. 

— Shakeproof Division 
Industrial Nut Corp. 
ITT Harper Inc. 
f^ke Erie Screw Corporation 
The Lamson & Sessions Co. 
fjanman BoUt Forge Co.. Inc. 
riong-ry>k Fasteners Corporation 
MacT^an-Fogg Lock Nut Company 
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Marson Fastener Corp. 

— ^Div. of Swingline, Inc. 
The Milford Rivet & Machine Co. 

— ^A Raybestos-lklanhattan Company 
MSP Industries Corporation 
National Lock Fasteners 

— Div. of Keystone Consolidated In- 
dustries 
Non-Metallics, Inc. 
Pnwtucket Manufacturing Company 
Phillips Screw Company 
Pioneer Screw & Nut Co. 
R.E.C. Corporation 
Ring Screw Works 

P. Robertson Manufacturing Co.. Ltd. 
Robin Products Company 
Rockford Products Corporation 
Rus<Kell, Burdsall & Ward Bolt and Nut 
Co. 

Scovill Mannfactnring Company 
Standard Nut & Bolt Co. 
standard Pressed Steel Company 
Towne Robinson Fastener Co. 

—Sub. of Key International, Inc. 
Townsend Company 
Universal Screw Company 
rSM Corporation 
Vulcan Rivet ft Bolt Corporation 
Wrought Washer Mfg. Co. 
Zimmer Mannfactnring Ind. Inc. 
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Indx78tbiai« Fasteners Institute, 

Cleveland, Ohio, March H, 1972. 

Hon. Daniel K. Inottte, 
U.S. Senate, 
Washington, D.C. 

Dear Senator Inoute: In all of ita public statements, Industrial Fastwiers 
Institute has consistently expressed its support for continued use by American 
industry of USA developed engineering standards for mechanical f&steners as 
based on customary inch/pound units of measurement ^.r *j i 

IFI cooperated in the fact finding metric study conducted by the Naaonal 
Bureau of Standards. We studied each of tho interim reports as issued, and 
the final report when it was released to Congress last July. Our opinion remains 
unchanged that a general conversion by the United States to the metric system 
of measurement would not necessarily be in the best industrial and economic 
interestsof our country. , . , . ^, _ ^ 

It is true that our Institute is now serving as administrative sponsor of Uie 
American National Standards Institute's project to study development of an oi>- 
tSmum metric fastener system. Our deep and enthusiastic involvement in this 
important program should not be interpreted as an encouragement by our in- 
dustry for a conversion to metric by USA based indUKtrj-. Our punjose U strictly 
to assist any fastener using corporation which determines that it is in its own 
best interests to introduce metric module threaded fasteners into the design of 
its products. We want to make available to such companies a system of me- 
chanical fasteners that technically will be superior to any other to which they 
might convert. ^ ,^ ^ 

As you requested when I testified at the Senate Commerce Committee hear- 
ings on March 1, we have studied the Joint Resolution proposed by the Ad- 
ministration and have compared it with Senate Bill S. 2483. 

We favor the less coercive approach adopted thronghout the Joint Resolution ; 
we agree with the formation of a National Metric Conversion Board; and we 
endorse the •'voluntary" provisions of the Joint Resolution, especially the stated 
intention that the Board would be given no compulsory powers. Tlie proposed 
timetable of 12 months to develop a national plan is reasonable, however, we 
suggest that the starting of the ten year period for conversion should begin when 
Congress accepts the national plan proposed by the Board. 

In comparison with S. 2483, the Joint Resolution is more realistic. We ap- 
preciate your courtesy in providing IFI with this opportunity to present its 
views. 

Cordially, 

Frank Mastebson. 

Senator Ikoitye. Our next witness is the executive director of the 
American Home Economics Association, Dr. Doris Hanson. 

STATEHEHT OF DR. BORIS E. EAHSON, EXECUTIVE DIRECTOR, 
AMERICAN HOHE ECOHOHICS ASSOCIATION 

I am Doris E. Hanson, executive director of the American Home 
Economics Association. I am pleased to present the association's state- 
ment conoeming metric conversion. 

Sinco its founding in 1909, our association — a national educational 
and scientific organization with a membership of about 50,000 men 
and women — ^has consistently been giiided by its purpose : to improve 
quality and standards of individual and family life through eduai- 
tion, research, cooperative programs, and education to the public. 

During most of tiiis time the association and its members have been 
involved in some way in standards and measurement work related to 
consumer products. At the present time 25 members arc active on 
national standards boards and committees. 

In 1967, the association passed a resolution lending its support *^o 
measures which promote tne adoption and use of the metric system 
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ill the United States ns tlioy affect supplies and equipment used in 
the home by individuals and families." 

I personally served on the advisory panel to the metric system 
study group appointed by the Secretary of Commerce and our asso- 
ciation cosponsored with the National Bureau of Standards a National 
Metric Study Conference on Consumer Affairs on October 12-13, 
19<0. This conference probed all aspects of the issue of metrication 
as it would aflfect the consumer. There were about 200 people in 
attendance and this report is part of the NBS 457 report. It is our 
continued judgment that steps should be taken to bring about a con- 
version to the metric system and adoption of the system within 
10 years as stated in the bill. I would like to summarize our position 
here. I would like, first of all, to summarize our findings relative to 
the probable eff ect of metrication on the consumer sector, and second, 
to discuss an iiriportant provision that we believe should be made in 
and bill that is passed— namely, the provision of funds for sufficient 
study of size and measurement standards to assure that we end up with 
a more rational consumer marketplace than we presently have, ffimply 
converting to metric will not do that, the standards work must be an 
accompaniment. 

First, then our findings in the consumer sector. 

The participants at our 2-day conference examined five areas of 
consumer affan^s— clothing, food, the home, transportation, and con- 
sumer attitudes. Also uicUided wore presentations on England's metri- 
cation experiences. Always the speakers approached their topic from 
the point of view of the consumer, rather than as a rcseacher, teacher, 
or other professional. 



Beginning with the nrea of women's, children's, and men's readv- 
to-wear clothing, participants agreed that convei-sion to the metric 
system of measurement would provide the ideal opportunity to plan 
a more efficient structure for sizing, labeling, and categorizing apparel. 
Using body dimensions to size jrarments could make unnecessary the 
need for coiisumei'S to learn individual manufacturers' sizing and could 
bring consistency into the selection of slacks and undei-shorts, shoes 
and socks, for example. A more adequate system for marking clothing 
sizes could also increase the efficiency of mail-order companies and 
save consuinei-s time, money, and frustration bv reducing the number 
of errors made in selecting through the mail Or we could add some 
prepackaged garments. A change in the metric system would offer a 
unifying factor between American and foreign manufacturers, many 
of whom must make special adjustments in their production and 
shipping procedures to accommodate the American system of 
laeasurements* 

A planned system of metrication could offer opportunity to elimi- 
nate the confusing units currently used for price comparisons of foods 
in the food preparation and purchasing area. For example, equivalents 
of 16 avoirdupois ounces per pound and 32 fluid ounces per quart would 
be replaced by a more exact system without fractions. The U.S. mone- 
tary system, already decimalized, would correspond easily with the 
base of 10 used in the metric system. 
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Hoineinakcrs preparing their own baked products or other foods 
might lind recipe convei*sions simi)Ier in the metric system. Multipli* 
cation and division based on multiples of 10 should help them make 
quicker and more accurate computations. Professionals engaged iu the 
development of diets, formulas, and recipes also might find their 
calculations facilitated. 

Again, in the foods and foods- related areas, metrication would help 
to bring us closer to nations already on the metric system and coula 
result in the inteiTiational exchange of utensils and measuring equip- 
ment used in food preparation and in the establishment of interna- 
tional standards for sizmg such cooking items. 

The most economical method of conversion for homemakers would 
he for them to continue to use their present equivalent (ranges, elec- 
tric portable cooking appliances, utensils) and recipes until they neecl 
or. feel compelled to replace them. We believe simple conversion chaits 
would make this possible. In the homo, consumers who purchase major 
kitchen and home appliances nnd other large furnishings tend to make 
such pui-chases relatively infrequently. Items such as food freezers, 
air-conditioning units, ranges, and carpeting would be purchased in 
metric units and then the measurements most likely would not be 
ref entsd to again. ^ 

However, even in this area mannfactum'S can still make improve- 
ments in the standardization of measures used for these items. Al- 
though the profusion of measiivements needed for large purchases in 
the home does not inconvenience consuinei*s frequently, they can, if 
incorrectly figiired, cause frustration and loss of time and money. 
Floor carpeting, for example, is measui*ed by the foot, yet sold ty 
the yard. 

In the event of conversion, home repairs and services would ex- 
perience a period of duplicate tooling until all standard parts are 
replaced with metric parts. Although the United States will have 
some inconvenience using two systems for a while, foreign suppliers 
can eliminate their duplicate niachinery and inventory systems de- 
signed for our customarj' measures. Slich elimination could result 
in an eventiial lowering of prices. 

IN THE AUE\ OF TR.VXSPORTATIOX 

Metrication in the United States was viewed as an opportunity 
for developing guidelines for standardization within some of the 
automotive gages and so on. I believe that was further elaborated in 
this document. The automotive specialists felt the need for uniformity 
and also we could do somethhig esthetically also in changing over the 
road signs. 

C0XSU3IER ATTITUDES 

A common thread running through most sessions was the expec- 
tation of consumer apathy, indifference, and, mild resistance. The 
greatest problem is not in the metric system itself, but in the psycho- 
logical difficulty of adjusting to something: unfamiliar. 

Here I would like to refer to the first part in this study. The Survey 
Besearch Center at the University of Michigan found that 33 percent 
of the general public that they interviewed was in favor of the metric 
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system which is considerably higher tliau the estimates that ^Yeve 
made both by professionals at our conference and that we have heard 
today. Actuallv, tlie apathy and indifference is not nearly as deep as 
we have a tendency to believe. We tend to regard the systems we use 
and are fanjiliar with as best, and we are likeJj^ to resist* changes until 
we are convinced that cliange is necessary or desirable. It was generally 
felt that a well-organized, cooperative effort would be needed which 
would combine the forces of government at all levels — business and 
industry, advertising and news media, and consumer organizations. 

In all of our study, we did not find any place where metrication 
would increase the cost of living substantially nor cause hardship to 
consumers. 

On the contrary there promises to be subtle benefits that can accrue 
in the consumer sector. Many citizens carq deeply about our world 
posture and want us to be part of the family of man. To be in step 
with the language of measurement is a factor in that direction. There 
is also the educational saving in the sciences and in the early years of 
having to learn only one measurement system, rather than two as at 
present. 

We should also consider the possible by-product of opjwitnnity 
for standardization and the opportunity to rid the market of some of 
its confusing and misleading selling practices. The longing for pi-o^r- 
ress in this ai-ea runs deep among consumei*8 and consumer spokesmen. 

And that point, Mr. Chairman, is the one I would like to emphasize 
as a second major item. 

Today's consumers want a free market place in which thev can 
make some kind of rational choice. We ai-e oeginning to .see a bit of 
light with efforts toward unit pricing and nutritional labeling. But 
one of the real consumer needs is to restnicture a good bit of our 
sizing and labeling system. "Going metric" will not accomplish that, 
but a paragraph in that direction should be added to the bill. You 
will double the advantage of metric conversion and cause the manu- 
facturers only ft one-time problem. The conversion can thereby re- 
sult in a complete and good change from eveiyone's standpoint rather 
than a casual and chaotic one. 

It is not easy in the market place to deal with sizes as we presently 
practice the ai-t. You may wear a size 10 shoe, an 11 sock, a 14 shirt 
with a 40 long suit. Only some of which are related to measurement. 
We buy a 46-ounce can of tomato jnicc, a 15-ounce package of cereal 
and so on. 

Most of the sizes are truly customaiy tliat is based at one time on 
an arms length, a lump, or the amount that would sell for a nickel. 
They are not appropriate for a scientific and technological age. 

Because new directions will be set for hundreds of years hence it 
IS important to the homemaker and to recipe writers to decide whether 
it is better for a liter to be divided in four cup-size parts as the quart 
is presently or to have five paiis and maximize the advantage of the 
system of tens. 

It is impotrant to the homeo^^^ler that the most efficient and eco- 
nomical system of modules be developed to replace the "two by four," 
the 30-inch or 3-foot items. 

One of the most promising by-products of planned metrication 
can be to bring order to the consumer market place in a way that 
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seems virtually impossible otherwise. Hut this will onlj' happen if the 
bill specifically provided for this. 

So wo would therefoi-e propose that in the bill ns written under 
title I Metric Plan an item (8) be added. 

(8) shall include a program for detcnniuiug the most appix)priate 
modules, measures, sizes and standards for all consumer products. 

This work should include input from industry and Govenunent as 
well as from consumer product specialists such ns home economists. 
And it should consider international decisions already in existence. 

In summary, then we would say that a plamied convei'sion to the 
metric system will create no undue hardship on the consumer sector 
of society and in the long i*un promises to bring certain advantages. 

'^Going metric^' will be of a special advantage to consumers if a more 
ititional marketplace can be ci*euted in the process by paying definite 
heed to the need for concurrent planning and standards wonc related 
to dimensions and labeling. 

Senator Inouye. Thaii^ you very much, Dr. Hanson. That was my 
last call to vote, but I have decided to skip one. You people liave waited 
long enough, so I will stay this tinie. Dr. Hanson, have you had the 
opportunity to study the bill which was submitted by the admin- 
i^ration ? 

Dr. ttvNSON. No, sir, I haven't. I have only heard it discussed here 
today. 

Senator Inotiye. From what you have heard, would you be in favor 
of it? 

Dr. Hansox. Well, I am not very clear on it. 

Senator Inouye. For example the basic differences are these: Under 
the Pell bill subsidies are proposed. Under the administration measure 
you have no subsidies other tnan certain special cases which the com- 
mission may determine after hearings. 

• Dr. Hanson. May we take them one item at a time because I would 
respond to that fii*st, item. I am afraid I will lose the trend if we don^t. 
Senator Inouye. Yes. 

Dr. ILvNsoN. I worked with the Advisoi^ Committee on this project 
leading me to believe that subsidies would not be appropriate nor wise 
except in the areas of education or standards^making bodies and so on 
where the funds are not forthcoming otherwise. 

Senator Inouye. There is a second difference: the Pell bill would 
make the SI, or the metric system, the sole le^al system in the United 
States with some exceptions, while the administration measure would 
make it our national policy to convert voluntarily to the metric system. 
We would have a dual Sjrstem instead of one legal system as under the 
Pell bill. In the administration measure, there would be a dual system 
with the objective of making the metric system the predominant sys- 
tem in the United States in about 10 years. 

Dr. Hanson. I am not familiar enough with the legal aspects of this. 
I would only say that as far as our present system, the present system 
is the preferred system at the present time. I unden^nd that the metric 
system is not presently illegal out that in many instances the customary 
system is required on packaging and' that sort of thing. I would— if the 
administration bill goes far enough to reverse that trend at a certain 
point in time, then I would favor that. 
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Senator Inouye. The third difference, Dr. Hanson, the Pell bill has 
nn element of compulsion; on the other hand the administration mens- 
uro calls for voluntary conversion, recognizing the fact that there 
are certain industries which would suffer grievously if they were oom- 
polled to convert the metric system. 

Dr. ILvNSON. Well, there again I think that with a certain reasonable 
time allowance that there should then become a point in time where 
the metric labeling would be the required labeling rather than our 
pi-esent customary system. I am not so optimistic to think that that 
would all come about automatically without some kind of fairly 
specific time conversion. 

Senator iNotn'E. I thank you very muOh again. 

Dr. Hanson. Thank you. 

Our next witness is the president of the National Small Business 
Association, Mr. Carl Beck. 

STATEMENT OF CAE! A. BECK, CHAIRMAN, METRICATION SUB- 
COMMITTEE OF NATIONAL SMALL BUSINESS ASSOCIATION 

Mr. Beck. Tlianlc you. Senator. 

Good afternoon. My name is Carl A. Beck, 

For the record, sir, I am no longer president of the National Small 
Business Association. I have been kicked upstairs to the chairman of 
the Metrication Subcommittee of the Legislative Policy and Action 
Committee of the National Small Business Association. 

Senator Inouye. Should I congratulate you, sir ? 

Mr. Beck. Well, I don't know. When you get to wearing a hat, you 
should keep wearing it, I suppose. 

But I would like to, with your pennission, sir, having submitted the 
testimony in writing and I presume you have it available, I am reluc- 
taut — I am reluctant to go through it and read it in detail. 

Senator Inouye. Without objection, your statement will be made a 
part of the record at this point. 

Mr. Beck. And also, I trust, the addendum. 

Senator Inouye. Yes, sir, so ordered. 

Mr. Beck. I would not read it through but make a few comments. 

No. 1, if I may have the temerity to answer yonr question hefove 
you ask it> I have this morning briefly scanned a copy of the admin- 
istration bill that I undei*stand will bo submitted. 

I think that it appears to me— if you have read what I have said 
and compared it with the bill— that in essence, the administration 
bill seems to embody the most of the principles of what we are i-ecom- 
mending here. 

We have, of course, not had an opportunity to study it in detail but 
in gevieral concept, it certainly seems to be the thing that we feel 
should be done. 

There is so much that can be said oh this question, T would like to, 
as I said in my testimony, limit myself to three items, first the impact 
on small business and second, the need for some action, and third, 
some recommendations such as policy and concepts such as are in the 
administration proposed bill. 

As far as the impact on small business, Mr. Chairman, I must again 
remind you, if I might, that 97 percent of all business in the country are 
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small businesses, even though we only have two of the 43 meinbei-s on 
the panel in the National Bureau of Standards group. 
Nevertheless, we are 97 percent of the businesses. 
Tliis has a tremendous impact on small business. The conversion 
period for most small business will last appreciably more than 10 
years; and in our own business, the Charles Beck Machine Corp. in 
Pennsylvania, we can see that we will l)e under a dual systcMn for at 
least 20, and more likely 30, yeai-s beco.use of the vast number of ma- 
chines that we have in the field that are receiving service and repair 
parts and so on, because we do have machines that have been out as 
much as 50 years and are still operating satisfactorily. It is good busi- 
ness to supply i-epair parts to these customei-s. 

Wlien you have been in business over a hundred years, you live on 
your reputation and integrity rather than styling and design changes, 
so that 1 think we overdo, from the viewpoint of products which do 
not have a factor of style or style obsolescence, this business of con- 
version at the time of new design. 
For many of us this just isn't practical, and we will have to live 



Senator &OUYE. By the way, would it be possible for you to con- 
tinue making these parts for the old machines that you have already 
pi'oduced even under conversion ? . 

Mr. Beck. We would certainly do so, but the point I make is we will 
have to live under two systems. 

As I mentioned in here, we have many drawings, although perhaps 
frequently i-evised, which may predate World War I, and we don't 
want to go to the cost of converting all these drawin/a^s to metric, and 
we will have to continue to work in customary units for some decades, 
so that we will have to be living under two sjfstems. Do I answer your 
question, sir? 

Senator Inottye. Are you suggesting we continue the status quo ? 

Mr. Beck. Definitely not. The cost of conversion, if it were to be 
done fairly rapidly, would be astronomical for our organization, yet 
we are strongly in favor of going metric. 

As I outlined in here, one of the prime examples of what can be 
done is what the Industrial Fasteners Institute has done in developing 
this new system. 

There are at present some 87 standard SI thread series, and if you 
combine tliem with the standard customary, yon get approximately 
140 official standard thread size^, diameters and pitches, and so on, 
today. 

There are actually, in the latest list I saw, 256. Now, what the In- 
dustrial Fasteners' proposes is to reduce this 250 to 25. 

This means, in our own case, for example, instead of using 18 stand- 
ard thi-end sizes as now, wc would be reduced to seven or eicht. This 
would be a considerable saving in inventory and even assembly costs, 
having such a limited selection^ 

The other thing is about tlie new series that has been developed by 
the Fastenei*s Institute, it is developed on the basis of end use appli- 
cation and it is a progressive series which is designed to fit the end 
use of what fasteners are to be used for ; that is, to hold things together. 
It is an excellent sjstem. Here is a real potential economy and we 
would be very anxious, for example, to use the new fastener system 
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as soon ns available, even ) . if we ^vere to use it on our i-eplaca- 
ment and i-epair parts, for c . ^•.>-e. On the otlicr liand, as I mentioned 
in hei-o in our survey of a lumared of our leading suppliei's, we arc 
amazed to find that the Steel Institute, or the steel suppliers and the 
manufacturers so far, have done nothing about setting new standai-ds 
to go with the new metric bearings and parts that can be available and 
arc l)eing made available. 

Unless Congi-ess has some so it of statement of intent for the United 
States to move in this direction, it appears that organizations such 
as tliis are going to stay whei*e they ai*e. The status quo, as I have said, 
is f i-equently defined as "tlie mess we are in," and in some cases we are 
in a pretty bad mess. . i 

If we can get metric bearings and metric parts but not metric shaft- 
ing to fit these bearings, then we cannot really convert. We need a 
unified national statement of policy to encourage people to start mov- 
ing in this dii-ection. So I think this is w^hy it is important that some- 
thing be done at the present time. 

Senator Inouye. Now, under the administration's measure, I would 
believe that your company could continue business as is. It encourages 
voluntary conversion. 

Mr. Beck. Yes, I would think so. I think, too, that if perhaps you 
have liad a chance to glance through my report of the National Metric 
Study Conference, November 1970, the point I inake in there is there 
are many i-easons why it is practical and economical for certain areas 
to ffo metric. 

Packaging, for example, there is an advantage to the retailer, cer- 
tainly to the consumer. Ceitainly to those in favor of consumerism 
tliere is a real advantage to going metric. There is an economic advan- 
tage. 

If we can move first in those areas where there is such an advan- 
tage, the economics, the general tenor of people's acceptance of the 
metric system will move much faster than if we wei-e to go, for exam- 
ple, by the Pell bill, by trying to make it an edict and force it down 
our throats. 

This is one of the reasons why I think that the administration pro- 
posal is so superior to the Pell bill. 

Another thing, although the National Bureau of Standards has 
been so actively involved in the study, I think to put the prime re- 
sponsibility on NBS is wrong. I think it is verj important that this 
be a quasi-public body, if you will, on metrication mattci*s, like I-iord 
Ritchie-Calder has in England^ which can pull in the various aspects 
of the private economy and correlate them. I think to have it a gov- 
ernment bureau, part of a government bureau, is the wrong approach. 

Senator Inouye. The administration approach would establish an 
independent board. 

Mr. Beck. That is correct. I think that is one of the reasons I say I 
feel that it is in line with our thinking as far as the concept and policy 
is concerned. 

Senator Inout^. So if yon had a choice between the status quo and 
the administration appniich, I gather you prefer the administration 
approach? 

Mr. Beck. Very definitely. 
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Also, sir, I reli ct tlicre 1ms been no action on S. 1798. Yon recall 
v/o submitted testimony in writing in favor of this. I think this is verj^ 
important. 

As I have said, we. have to make a decision. I said in my prepai-cd 
testimony here tliat the metric rcport is called a decision whoso 
time lias come, and the decision "whose time has come" is wliether 
we want to be a helmsman or a wheelbarrow, whether we want '*to 
help ffiiide onr destiny or just be pushed around." 

Unless we can move ahead and get organizations like ANSI and 
other comi^etent trade associations mvolved in setting international 
standards, contribnting tlie American know-how (which the world 
recognizes is very important) if we can get this involved, with the 
blessing of our Government, we can — as the Fasteners Institute is 
proposing and as Timken has done in their bearings— we can get 
standards adopted which are much more sensible, have economic ben- 
efit, and bcnerit from our vast en^eering development. I think it is 
important we become involved rather than standing by the sidelines. 

The few points I would like to make, sir, is that we should have a 
statement of congressional intent, so that people know which way 
tho wind is blowing officially. 

As we have said,! do not believe this is the Pell bill but it could 
well be the administration bill, such as the joint resolution. I think 
there has to be overall coordination and a metrification board or a 
metric conversion board of some sort. That is a necessity. 

There are many things that I will not take time with but I could 
go into the problems tliat could arise interindustry, shipping versus 
manufacturing where there can be real knotty problems in various 
areas that have to be coordinated somehow. 

There certainly should be the involvement of responsible trade 
organizations in international standard setting. There should be a 
Government policy on this, and above all, as I have saiid in my very 
last words, we have got to get moving on this because the longer the 
delay, the longer we are going to suffer. 

Senator Inouye. WitJi that, Mr. Beck, I would like to once again 
thank you for your contribution this afternoon. You can be assured 
that this committee will do something about this. 

Mr. Beck. Thank you, sir. 

Senator Inotjye. I expect to, as soon as possible, after these hear- 
ings, urge the committee to report out the measure. I have my personal 
views as to what it should look like, but I don't think we are too far 
apart. 

Mr. Beck. I don't think so. 

Thank you for the opportunity tb be present, and if there is any 
way our association can be of assistance to the committee, don't 
hesitate to have the staff call on us. 

Senator Inouye. ThaiUc you. / 

(The statement follows :) 

Statement OF Carl A. Becr, Chairman, Mbtrxoation Suboomuitteb of 
National Small Business Abbooiation 

Mr. Chainnan and members of the committee, my name is Carl A. Beck. I am 
chairman of the Metrication Subcommittee of the Legislative Action and Policy 
Committee of the National Small Business Association. I am also president of 
the Charles Beck Machine Corp., of King of Prussia, Pa., a manuCactoter abd 
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marketer of capital equipment for the converting and packaging industries, witli 
sales representatives throughout the world. This statement is presented on behalf 
of National Small Business, an association representing firms doing busines*; in 
more than five hundred different industry categories. Because of the recognized 
and acknowledged impact of Metric Oonversion on the small businessman, we 
have been keenly interested in this subject for some time, and we appreciate your 
giving us an opi>ortunity to comment on Uiis subject. 

I am taking the liberty of including, as an addendum to my written testimony, 
copies of a paper entitled "A Small Businessman Looks at Metrication", pre- 
sented at the Concluding National Iklctric Study Conference in November 1070. 

Having only two days to prepare, limited time and resources have precluded 
extracting or copying this material, and we feel the vast majority of what we said 
then is equally germane today. In fact, my {)resentation today is an updating and 
extension of the basic principles set foarth in that paper. My remarks here will 
not, therefore, deal with the specifics of any particular bill, but will be addressed 
to basic concepts and recommendations. 

In particular, I would like to cover three areas: the impact on the small 
business, particularly the smaller manufacturer; the need for Congressional 
action and support; and recommendations for concepts and values which we 
feel should be incorporated in Congressional action. As a consequence I shall 
eschew any discussion of the aspects of education, consumerism (except as 
customers of small business!), the advantages to science, research, and engineer- 
ing in general, and the myriad of other important aspects of our society. 

I begin with a conclusion : metric conversion for the U.S. is inevitable ! Tiic only 
question remaining is one of timing: How soon? How fast? and How? Such a 
conclusion is inescapable if one reads tlie U.S. Metric Study, or has been involved 
dnring the preceding year, as I have, in meetings and seminars conceniing 
mi^trification. Just as the year 1971 convinced the most skeptic person of the 
domestic ramifications of international finance, it also awakened many to the 
ineluctable internationalism of our socio-economic system. The ''decision whose 
time has come" is whether we want to be a helmsman or a wheelbarrow — whetlier 
we want a hand in guiding our own destinies, or whether we are willing to be just 
"pushed ai-ound" 

To say that small business is Involved in the gross understatement of the year. 
Our company, for example, employs about fifty people and has ammal sales 
approaching a million dollars (eliminating recession times like today), and wo 
participated in the Metric Study as a respondent to the manufacturing Run*ey. 
Our best estimates were that it might cost us as much as the amount of a full 
year's dollar volume of sales, to completely convert to metric measures! Even 
spread out over a ten*year period, this could be a substantial burden ! Yet in spite 
of this, we recognisse it must be done, and the sooner the better. ^ 

Much emphasis has beoi placed on conversion at model chang^or re<1esign. 
That may be relative in terms of an automobile, which is designed from scratch 
each model year, where the costs of new design and tooling are charged to each 
year's production, and production quantities would demand reneT\*al anyway. 
But in a business such as ours, such a step by discrete step is not possible. Many 
of our machines in the field are still operating satisfactorily after forty years of 
service, and we cherish the reputation we have built up by scrvicine these cus- 
tomers. In a business which has been in existence more than a century, depend- 
ability and integrity count more than styling and planned obsolescence. Some of 
our drawings, although they may have been revised and changed many timeK. 
date back to pire-World War One, yet are still active and ipven stocked as repair 
parts for older machines, because it is economically feasible to do so. To add 
dual dimensioning and tolerances to many of these old tracings is not practical 
or possible, and they would have to be redrawn at monumental cost in man- 
hours, or laboriously converted to metric practice at manufacturing, to fit a 
metric-oriented production shop after metric conversion had been accomplished. 
Of necessity, therefore, we will have some decades of working with both metric 
and customary units concurrently. 

I know that our own problem is not atypical, but uiil >)e experienced by many 
small manufacturing concerns like. us. The actual conversion of machine tools 
may not be exorbitant, but how about the loss of production time. A large manu- 
facturer with dozens of boring mills may elect to change over 10% of them each 
year to metric feeds and dials. But the smaller manufacturer with one boring 
mill can't convert it stepwise. 
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I give these simple examples only to illustrate the liuimct of metric conver- 
sion — to quantify the costs Is exceedingly difficult. The comimrlsons >vlth larger 
bnsiness are somewhat self-evident, yet I remind you that of all U.S. baslnosses, 
07% are small business! In the areas of retailing and consumer acceptance, 
I would also refer you to page 4, 5» and 0 of my addendum, with the iUustrathms 
of accommodation adaptation in the areas of packaging. 

In light uf such costs, problems, and apparent negativism, why thou am I 
esixjuslng the cause of conversion to the "SI" usage? Because there are long- 
range benefits. They may be difficult to identify, and almost impossible t<i qnan- 
tlfy, but they do exist. You have heard about the current activity of the Indus- 
trial Fasteners Institute. As I Imve explained in the addendum (pages 7, 8, and 
H), this could result in onr inventory of bolts and nnts being rednccd from 
eighteen thread tyi>es and sizes to iierhaps seven, with a considerable .saving iu 
both production and inventory costs. 

When discussing nietrlflcation, it Is easy to be caught betu*een the Scylla and 
Charybdis of oversimplification and overcompllcatlon. The one Avho says railroad 
tracks will sUll be 4 feet SMs" aiwirt even if measured with a meter rule is 
talking abont *'accomaiodation." The barmaid in the pub who aenninds a half- 
liter mug Instead of selling a pint of bitter, is talking about unnecessary' hard 
conversion. One is measurement, tlie other is standards changing. It should be 
eaipliaslzed that changing mensuration units and changing standards are two 
entirely distinct and separate things. To change units of measure only Is costly, 
and of little real benefit, except to the scientists or designer, perhai)s. But to 
change standards for benefit of those usiug them, when encouraged through ii 
change in mensuration, is progress I call to your attention that the new screw- 
thread series proposed by the Fasteners Institute is based oa uac, and Is not only 
a simplification but a considerable improvement of the **status qno.'' Iu the 
addendum I give the example of trying to convert "12 gauge'' to metric— a simple 
conversion chart for gauge from customary to metric dimensions would menu a 
table of some 4,250 entries! As I expressed then, this is not acconnuodation, 
adaptation, or conversion. It is called **8tupidity." It lends credence to the belief 
that the "status quo" can frequently be translated as *'the mess we are In.*' 

Without further belaboring the issue, let me jnmp directly to a second conclu- 
sion : We know that new ISO international standards are being developed today, 
that U.S. snperior technology* should be involved, and that the rest of the 
world recognizes that also. We must not wait— we must begin now ! The oppor- 
tunity and tlie initiative can be ours if the U.S. Is willing, but we cau forfeit the 
opportunity to re^ond to the challenges by a too leisurely approach or prolonged 
inaction. If you would read page eleven of my addendum, you would note what 
I have just said is identical to what I said in November 1970. 1 believed It then — 
I am even more convinced of it now. 

Some mouths ago your subcommittee had hearings on S. 170S, and we suIh 
mitted a letter in support of this measnre, the International Voluntary Standards 
Cooperation Act. This is an important matter, and I regret that it has not yet 
been approved by the Congress. A second step is a simple declaration of con- 
gressional intent, such as perhaps a Joint Resolution. In fact, I personally take 
exception to Senator Peirs Bill, S. 2483, in that it may go too far at this time. 
For example^ I feel that the knowledge and data accumulated by the National 
Bureau of Standards in tlie Metric Study can be of real value, and the NBS should 
certainly be involved as a participant or an advisor for any National c*oordinat- 
ing body, but I think it is \vrong for NBS to have the prime responsibility. Lord 
Ritchie Calder admits that the British Metrication Board has indeed worked 
very well, and I think we shoud profit by their experience. We need the **flcx- 
ibUity" of a citizen's group, rather than a bureau or department of the govern- 
ment In addition, government i)ureaus and ad hoc groups never die, and seldom 
seem to fade away, but a **metriflcation board" should have a terminal point. 

But what is definitely needed is a statement of intent and a means of coordina- 
tion. Let me illustrate by a personal experience. Our company recently sent a 
questionnaire about metric conversion plans to our hundred or so major sup- 
pliers. Ball bearings have historically been made to metric dimensions, and for 
many years our designers have labored with fitting bearings with metric bores to 
shafts with factional inch dimensions. Tapered roller bearings, developed In this 
country, by the Timken Compa;ny primarily, liave been iii inch dimensions, but 
their new series of bearings are now designed to be used in both metric and 
inch relations. Much to our surprise, the steel companies are doing nothing, 
nor have tiiey any plans, we are told. We can't begin to convert until we can 



126 



obtain sbafting in metric sizes. What tlie Steel Institute should do is take a 
fresh look, just as the Fastener Institute has done so well, and come up \vit)i 
a series of standard diameters which makes sense. People who arc not in tlie 
machinery business are often astonished that common stock sizes are 1 3/10 
and 1 15/10 inches, since the old time "turned, ground and polished" shafting was 
made from sizas on the even quarters of an inch, and 1/16'' of diameter was lost in 
producing close tolemnce shafting. But we are told that the steel makers are 
waiting to see \Yhat Congress will do. 

In addition to coordination, there are other matters which must be resolved in 
»ome manner. Engineering drawings, as a part of tiie design function, are \vort)i 
mxiclx more than drafting time involved, and are often capitalizc<l in a manner 
similar to patents. But the cost of drawing conversion may loom so great that a 
company which has a capitalized drawing account may wish to expense tlie 
redrawing effort, and thus reduce taxes to compensate, in light of the fact that 
the conversion adds no value. Another concern which might customarily exiieuse 
drawin;; preparation as part of production costs may feel such an expense too 
large for a single fiscal year, and capitalize such costs on the basis of future 
value after metric conversion. Is this to be determined solely by the Internal 
Revenue Service, or should some guidelines be established? We believe, as the 
Metric Study recommends, that "costs should lie where they fall", but we are 
loathe to see small business suffer unduly because they cannot bear significant 
burdens with the ease and dispatch available to larger concerns. Tlie advanced 
technologies of computerized drafting machines and tape controlled machine 
tools of mass production are not necessarily practical for the smaller shop. I 
would hope, too, the Small Business Administration might be given authority for 
loans (not grants) to small businesses which might be caught in a catastrophic 
squeeze in a special conversion situation. 

I have given only a sparse selection of examples of the impact and the oppor- 
tunities confronting us in the area of metric changeover. I will be the first to 
admit that though tlie concept of metriflcation is deceptively simple, the imple- 
mentation can be indescribably complex. There will be both hardships and 
"windfalls", I am sure. But the challenge cannot be avoided — it must he met, 
and the way we meet it w*in determine the benefit we can derive from the oppor- 
tunity. If we are to give an adequate response to this challenge, I feel there arc 
certain minimal actions which should be taken Just as soon as possible, and I 
will therefore conclude with five recommendations : 

1. There should be a simple and clear congressional statement of intent for the 
U.S. to "go metric". 

2. A '*Metrlfication Board" or similar group should be established, primarily 
of representatives of the private sector, to be responsible for coordination of 
plans and activities of the various seginents and sectors of the economy, rather 
than an overall planning group for the economy, to encourage planning and 
involvement in the changeover at all levels. 

3. There should be real encouragement for responsible trade organizations to 
become involved in coordinating and developing improved standards and prac- 
tices in order to maximize potential benefits from the changeover. 

4. Meaningful participation should be encouraged and abetted by such orga- 
nizations as the American National Standards Institute and responsible trade 
associations working with them, in helping to shape and improve international 
standards, particularly with the ISO and lEO international organizations which 
now exist 

5. For my last recommendation, I again quote the last words of my paper in 
November of 1970 : "Lefs go ! ! !" 



An expert has been defined as someone 100 miles from home. Although I am 
more than 160.0 km or 86.8302487 nautical miles from home, I am aftaid I don't 
quali^, however. The more I become exposed to the ramifications of ''going 
metric", the less of an expert I seem to be ! And though I am here today under 
the aegis of National -Small Business, I must make it clear that the Association 
has as yet taken no ^'ofilcial stand'' on the subject On the other hand, we are 
very interested, concemedt and involved— and we are doing something about it 
My comments therefore are primarily my own personal observations and con- 
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cliusioiis, and should not be confused with the As^socintioirs ))resent and fntnre 
activities in the area of Metrication. We iuivc not conducted any ]h)]1s anions 
our membership, because we saw it as an cxercisu in fntilit^' at tliis sta^c of 
time, bnt we wili be soliciting their opinions and assistance us planning for 
metrication progresses. 

^Vs iin individual, I am president of a small company which designs, mannfac- 
tnrcs, and markets worldwide, varions kinds of capital eqnipment for the con- 
verting and imckaging industries. We employ about ilfty people in total, and 
our i)roduct8 are sold throughout the world by umnufacturer*s agents on com- 
uiLssiou. We do lcs» than a million dollars annnal volnme, but are currently 
planning for the manufacture of one product line in Euro])e. I hope this cate- 
gorization qualifies me to siH^ai: as au involved snmll businessman. 

As we face the subject of U.S. metrication, we can identify certain principal 
elements, and recognize trends and variations which are very relevant to our 
situation. If we are to contribute information, knowledge, and judgment to help 
in national i)olicy formulatiou (which is really the purpose of the U.S. Metric 
Study) we must Qouflider tiie environment into which such a decision will be 
injected. Will you look at this environment for u niouient through the eyes of 
a snmll businessman? 

Following World War II, America thought it should rebuild the world, or at 
least re-establish new goals for its ])eoples. Today we are faco<i with a very 
different intenmtlonal iiolitico-economic structure, and we would he wise to 
eschew activism for better planning: a longer-range view to the development 
of viable systems "to which the wise and jnst for all times may repair." Rnt 
we need a deeper comprehension of what we can and cannot do. We nnist recog- 
nize the growing trend toward larger nationalism like the EEC ami EFTA, 
as well as the charismas of national Drlde and language. We sec a proliferation 
of American snbsidiaries of foreign companies, and U.S. investjuents abroad 
today are more in direct investment than portfolios. Many snmll businessmen 
today feel this change, and recognize the need to look at their operations through, 
''world-colored glasses". I am not trying to philosophize here ; I am trying to 
underline the imi)ortance of the subject iu the context of the political ecology 
of the future, facing us today ! 

It has been assumed that smair business has just an ancillary interest in 
metrication, from the 'tall-out*' of international corporate giants. Not so ! Rear 
in mind that 97% of U.S. business is small business. The world's largest corpo^ 
ration may go metric, but it has several thousand prime suppliers, almost all of 
which are small businesses. The U.S. Department of Commerce estimates show 
that at least 17,000 small manufacturers are exporters. Large cori>oration8 have 
the independence of choice in such things as metrication, and small business 
must accede; but small business has the versatility and dynamism to adapt to 
change, whereas to turn a big company around takes time. Wouldn't it be in- 
teresting if metrication were an area where small business could lead instead 
of following?! 

This brings me to Postulate No. 1: Metrication in the U,8. is inevitahlc. As 
Corollary No. 1 would offer : It is no longer a question of whether or when, hut 
rather a question of Itcwt and how fastt If you can interpolate the broader 
considerations I have sketched above, you mill reach tlie same conclusions.- 

,The concept of U.S. going metric is deceptively simple, even though its im- 
plementation is involved. That it will be a major cost for sonall business cannot 
be denied. What these costs are is very difficult to quantify, but to quantify the 
benefits would be almost impossible. Yet there are benefits, and some of the more 
apparent ones can be at least qualified if not quantified. This leads me to what I 
would call Postulate No. 2 : Change should he undertaketi, not in the icuy whieh 
seems easiest or whieh ivill proiHde fastest results, hut in the ways that maximum 
benefits wiU accrue in the shortest practical time. 

For you to appreciate my reasoning behind this apparoit tautology, soane 
illustration is needed. Dr. Branscomb has lucidly, concisely, and definitively 
set forth the concept of the U.S. metrication process in a recent speech, which 
I commend to any novitiate who wants to understand what going metric means. 
There have been other excellent diseertations directed toward the effects on 
the consumer, the great need for education at all ages, as well as atomizing the 
problem into real or imagined roadblocks of catastrophic nature. I assume these 
statements are a matter of record, and will avoid a rehash of them here. But I 
would like to borrow the .terms "hard" and "soft" conversion, "bilingual" 
measurement, and the concepts of "accommodation, adaptation^ and conver8ion'\ 
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Accommodation we have been doinp, («>7.* years, and will continue to do. Greater 
accommodation (or easier accocumodicion) is basically a matter of education, 
yet education for change is not simple. Vie are talking of education in terms of 
value knowledge, and value knowledge or axiologieal learning is predicated on 
I)cr8onal involvement 

Adaptation is basically a process of "soft conversion", and also a matter of 
education. I wonld imagine that metrication of weights and measures will be a 
real houn to thi;se who dotf^ on the current craze of "consumerisnr*, but it cer- 
tainly has roal benefit for the housewife and shopper! To say, therefore, that 
''soft conversion" adds cost b\it not benefit is a ''non sequitur", since it enhances 
marketability, and for Che c(nsumer» retailer, and consumer-product manufac- 
turer, that is the "name of tl:e game'*! The retailer (particularly the small InisU 
ness retailer) in the U.S^. is the world's expert on consumerism, because this is 
what lets him exist, anc: he will adapt with celerity to consumer preference. In 
t/)day*s supermarkets I find bananas and oranges sold by the pound, instead of the 
^'hand" or by the "each" or "dozen**, and I presume this Is so the entire distribution 
chain can handle weight units from beginning to end, and thus shave conts an 
mark-ups without loss of profit or rounding allowances of conversion. The ad- 
vantages lost in prepackaging of meats and cheeses were offset by shoppers' 
convenience and ability to choose. If the consumer understands the metric system, 
I feel that consumer objection Is 95% myth. The "new math*', for example, may 
confuse parents but it's here to stay because it makes sense. All of which brings 
me to Postulate #3 : Since education for metrication iB a major challenge, it should 
}}e accompUshed first in those areas where, and hp a program where, the average 
consumer can (i) he involved, and (2) appreciate a potential benefit 
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The obverge side of the coin is packaging and labeling, and provided it is done 
on a basis of voluntarism and convenience, it should not be a major problem The 
conversion under the so-called "Truth in Packaging" Law was perhaps more 
onerous and difficult for ttie small food producer than dual marking for "cus- 
tomary** and metric unita When we get to "hard" conversion of package 8ize8, 
there may bo Rueb a customer demand for a "sampler*' series of sixes under '*our 
new system*' that we may be running "to get on the band wagon**. Conjecture? Per- 
haps, but not beyond the realm of possibility. So I offer Postulate #4 : Education 
for personal hcneftt begets evolution, and evolution beget 9 conversion, because it 
uUlizes the Profit Motive. 

Oonvcraion is more than the change of package sizes, however, and real '*hard** 
conversion has many imponderables. Let me jump to my own field of manufac- 
turing, engineering design, tolerances, eta I would presume that machinery manu- 
facturing has probably as many difficulties in going metric as any portion of the 
economy. But the "status quo*' is not all a bed of roses, either. "Status quo** was 
once defined as "the mess we are in.** If I say "twelve gage** some may think of 
shotgun shells, but figure 1 shows 18 dimensions, all in inches, all of which are 
officially "12 gage**. If tliat isn*t bad enough, twelve gage is also 0,350 circular 
mills. Do we want to convert this to metric, as is, for all gages from 16/0 to 97? 
(see figure 2). 

Since these are all standards, in accredited series, must we also, in converting, 
intersperse all of the sizes which are standard under the metric system? This 
is the approach that some people recomn^end : a kind of multiple accommoda- 
tion-conversion bastardization. It ma:? be unavoidable in some cases, but I would 
relegate it to a "last resort**. 
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Take the problem common to us all : "Joining.** Materials of all kinds have 
many fine qualities and characteristics. Just lifce people. When you begin to join 
materials, particularly different materials, you begin to have problems, jnst as 
with people. I have never been able to decide whether mortar holds bricks 
closer together or further apart, but I do know it is needed to make bricks into 
a brick wall. So how we Join things is the evolution of the universe, and I pick 
fasteners as a prime focus. Let*s further simplify by eliminating, for the mo- 
ment, rivets, catches, clamps, hooks, and everything but nuts and bolts. In fact, 
let*8 also ignore the nut. Now, as a manufacturer of industrial machinery, I have 
many concerns about a bolt. Figure 3 depicts fourteen common characteristics 
of a bolt or screw, in which I am interested as a designer, machineiy builder 
and user of fasteners, approximately in their order of importance. There are 
established, accepted, excellent U.S. standards covering all these, as well as other 
more sophisticated characteristics. Thanks to organizations like the Industrial 
Fasteners Institute, our U.S. standards are better and more reliable tlian any 
in the world. At the bottom of my list are "diameter** and "pitch*\ yet this is 
what we think of flfet when we talk of screwthr^d metrication* Limiting our 
selection to Just this one pair of characteristics, however, we find there are about 
14d standard thread sizes iii' the U.S. Unified series, 75 in the ISO series as 
presently defined, and an additional 46 required to "bridge the gap^* between 
U.S. and metric standard rizes. This assumes, of course, that the thread shapes 
are the same, which was assured during World War II, but these threads do 
not include square, Ame or other types of threads not normally used for 
''fasteners**. 
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I will aduiit to having difficult in remembering that 17/64 equals 0.205025", 
but I (lon*t want to convert to metric by increasing the sizes or selections I have 
to inventory. There must be a better way! I am primarily interested in the 
strength of the bolt (its diameter) and how well it holds (pitch), and wliat I 
want is a spectrum of sizes which gives me enough choice to cover the range- 
but a practical minimum number, to reduce inventory requirements and all the 
conconmiitant cost of un^ie proliferation. Bless the Industrial Fasteners In< 
Btitiite, for this is what they propose: "... a series that would provide maxi- 
mum utilization of material and a maximum simplification of choice with results 
stated in metric," and since it will conform to U.S. practices and technology, 
I might add, it will be superior to, but yet it will conform to, a worldwide 
standanl. //, tliat is, if it will be accepted by those who are setting the standards 
for the SI system. Regardless of a possible desire for us to use "metric threads" 
on our machines abroad, where today both U.S. and metric threads are equally 
accepted, we will want to use this new series of fasteners as soon as possible, 
becniise it will cut costs and is intimately linked with that naughty word: the 
"Profit Motive". 

By all common sense and logic, this should be the place for Postulate #5: 
Hard converaion in manufacturinff ahauld focus firat on those items where there 
is a predictahlCt even if mquantlflcd, real economic advantage to the user. As 
an imiwrtant addendum I would offer a corollary: There should he a mamimiz- 
ing of th45 use and involvement of responsible trade associations and similar 
organizations. 

I think, also, we are going to have a problem of identity. A good mechanic can 
identify a ^-20 screw at a glance, but he may have difficulty in differentiat- 
ing it from a metric M6.5 which would be only five thousandths of an inch larger 
in diameter, and only 20.8 instead of 20 threads per inch, but still might not fit a 
%-20 tapped hole! I would hope the new series will be enough different in some 
way. to obviate such a confusion. 

We foresee other problems, of course. It is impossible to limit metric usage 
to only that which is new or redesigned, and the conversion of our own com- 
pany drawings and technical data, w*e estimate, will stretch over about 20 years. 
I am sure that there are ways to computerize and then reproduce drawings, 
with dual dimensioning and bilingual notations, but not for our company iu the 
foreseeable future. 

Machine tool feeds and 8i)eods are another problem, of course. Someone said 
he slionld go into the business of making "127 tooth gears", but he didn't say 
whetlier they would be nuide with teeth of 12 pitch (DP) or with a 0.4724 
mmlule ( SI ) tooth ! Even dual dimensioning has a "Je ne sais quoi de complexite", 
and if you believe bilingualism is simple, just try to make a literal translation 
of the French phrase I just quoted. The opportunity for error is tremendous. 

The concept of metrication is simple— the implementation is not I hope yon 
can appreciate why we have not "polled" our members. But later, if these postu- 
lates I have enunciated have any logic, our members can help advise the "where" 
and "how** of best approach. Since we are not a trade association, we cannot 
develop specific answers or systems, but just because we are different from a trade 
association, we may be able to help horizontally rather than vertically. Can we 
somehow help "coordinate" from the viewpoint of 07% of American businesses? 
With the help of NBS, ANSI, and the many wonderful trade organizations like 
IFI, perhaps we can do something. Our Executive Committee has recently, by 
formal resolution^ approved the formation of a special Ad Hoc Committee on U.S. 
Metrication, and though we have not funds to dedicate to the effort, we are 
going to try to make some contribution, and perhaps become a bit "dedicated'* 
in the process. Our first step will be an informal meeting in the near future, with 
selected reprejsentatives of other organizations, who are knowledgeable in this 
field and who might be willing to help us help the effort. 

Any beyond that, we know that new ISO international standards are l)eing 
developed today, that U.S. superior technology should he involved, and that the 
rest of the world recognizes that also. Although August 1071 is the NBS rei)ort 
date. Congressional action will take months or years after that We must not 
wait--we must begin now ! the opportunity and the initiative can be ours if the 
U.S. is willing, but we can forfeit the opportunity to respond to the challenge 
by a too leisurely approach Or prolonged inaction. 

So I would offer a last conuiicnt reganling a dynamic yet deliberate approach 
to intelligent planning and involvement, which I shall label Postulate Xo. 0: 
Lefsgo III 
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Senator Inouye. Onr next witness is William Roemer, executive 
secretaiy, Academy of Phannaceutical Sciences. 

STATEMENT OF WILLIAM BOEMEB, EXECUTIVE SECBETAST, 
ACADEMY OF PHARMACEUTICAL SCIENCES 

Mr. RoEMER« Thank you, sir. As you have stated, I am William C. 
Koemer, executive seci'etary of tiie Academy of Phannaceutical 
Sciences of the American Pharmaceutical Association. 

The American Pharmaceutical Association is the national profes- 
sional society of i^liarmacists. Its approximately 50,000 members are 
composed of practicing pharmacists, pharmaceutical educatoi^, pliar- 
maceutical scientists, and pharmacy students. 

The APliA is comprised of several subdivisions. One of these, the 
Academy of Pharmaceutical Sciences, provides an organization with- 
in the ArhA for more than 2,000 pharmaceutical science members who 
are largely associated with our colleges of pharmacy, the pharmaceuti- 
cal industry, government and private laboratories. 

On behali of its members the APliA and the Academy of Phanna- 
ceutical Sciences supports the objectives embodied in S. 2483. We be- 
lieve that tliese proposals provide for a sniooth transition to the metric 
system in this country and that the adoption of the metric system and 
the standardization achieved thereby would greatly benefit the public, 
scientific, and industrial community. 

Senator Inouye. May I interrupt. That is another vote. I do not think 
I can afford to miss two in one day, so I will be back in 12 minutes. 
Until then we are in recess. 

(Recess.) 

Senator Inouye. That was tlie final passage, so we should have some 
time for you, sir. Once again I apologize for the inconvenience, Mr* 
Boemer. Please proceed, sir. 

Mr. BoEMER. On behalf of its members, the APhA and tlie Academy 
of Pharmaceutical Sciences supports the objectives embodied in S. 2483. 
We believe that these proposals provide for a smootfti transition to the 
metric svstem and the standardization achieved thereby would greatly 
benefit the public^ scientific, and industrial community* 

Ttiis view has been supported by most researdh and scientific bodies 
in this and other countries for many years. In tiiis oonnectioii^ repre- 
sentatives of the APhA and the Academy of Pharmaceutical sciences 
testified in 1965 in favor of S. 774 before this committee, and in favor 
of H.II. 2626 before the Committee on Science and Astronautics of the 
House of Representatives. 

Then as now we know of no pharmacist or pharmaceutical scientist 
that does not supjport the adoption and use of the metric system. Beso- 
lutions to this effect have been unanimously approved on a number of 
occasions by the APhA house of delegates ana the Academy of Phar- 
maceuticail Sciences, : . . ' 

I think. Senator, rather than giving a verbatim statement, I would 
just as soon summarize the rest oi the testimony. * 

Senator Ixouye. Without objection, your full statement will be made 
a part of the record- 
Mr. BoEMER. Thank you. 
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The APhA imblishes the Journal of Phaniinceutical Scicnci'S, and 
in it, just as in many of the other scientific jounials, we employ ex- 
clusively the metric system describing weights and measures. This per- 
mitted a standardization in print which was clear, concise, and uni- 
versally understood by scientists throughout the world. 

Although the metnc system is not tTie oldest system of weights and 
nieasui'es, it is one of the most u.seful and easily leainied since it is 
based on the decimal system. It offers convenience and clarity. 

All of the units within the metric sy,steni vary regularly l)y a fac- 
tor of 10. Even nomenclatui'e is consistent and universally understood. 
Calculations to interchange units in the metric system become n simple 
niatt43r which is convenient, easily undei-stood, and less susceptible to 
error. 

In the past the |)harmacy profession in the United States has em- 
ployed both the avoirdupois and the apothecary systems of weights and 
measures in the handling of medicines. In order to avoid confusion the 
community pharmacist iiad to clearly establish in his mind that the 
avoirdupois sj'Stem was generally used in drug distribution other than 
ou pi-escriptions. The apothecary system, on tlie other hand, >>'us used 
to dispense prescriptions and sometimes to compound bulk medicine* 
The pharmacist thus aa^uired in tlie avoirdupois system and dispensed 
in tho apothecary system. 

These .systems differed in that 1 pound avoirdupois was 7,000 grains 
and 1 pound apothecary was only 5,760 grains. Today the pharmacist 
employs the metric system. The medical profession also is employ- 
ing tlie metric system. Doses are i*emembered, calculated and pre- 
scribed, and drugs are ordei'ed, compounded, and dispensed in the- 
metric system. 

In this regard the use of the metric svstem by pharmaceutical manu- 
facturers also has helped considerably in the conversion to metric 
practice. 

While the 5-grain aspirin tablet is still familiar, the ofHcial dose 
is e300 millijgrams in the metric system, and the apothecarj- equivalent 
essentially is only popular nomenclature. 

Our association publishes the National Formulai*y, which is one of 
the official compendia recognized under the food and dnig laws of 
both Federal and State Governments. 

When this was first published in 1888 the system of measurement^ 
of course, was that in vogue at the time, the apothecary system. Arouna 
the turn of the century it adopted tlie metric system and included 
parenthetically the equivalent aoses in the apothecary system. How-^ 
ever, since 1955 the apothecary equivalents have been entirely elimi- 
nated in the National Formulary. This is also true with the United 
States Pharmacopeia. 

Each of the steps which provided for the orderly transition and* 
familiarity with the use of the metric system in the practice of phar- 
macy have occurred over 40 to 50 years. 

The transition was accomplished at this leisurely pace because: 

(a) The metric system was less well known and accepted then 
than it is today; 

(h) Many other countries and most of the other professions in this 
country utilized the English system : 
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(c) Except for its obvious facility of use, there was little driving 
force toward its adoption in the pharmaceutical field. 

I mi^ht add that if I understand the remarks that have been directed 
towai'd the administration's proposal, I think here that this last point 
emphasises the voluntary nature of this new* proposal and would, 
I think, provide really little driving force to adopt the metric system 
in the United States within a fixed tnne period. 

Thus we would end up within 10 years in spite of the fact that the 
proposal as I understand it hopes that it would be the predominant 
system of measurement, we would end up wnth the apothecary, the 
ayoirdui)ois9 the imperial, the troy, and throw in for pood measure 
the metric. So we would have all these operating at the same time. 

Senator Inouye. The Pell bill adopts the metric system as the sole 
legal sy^ftem in the United States, with exceptions. It may possibly be 
a matter of semantics, but the administration resolution niakes conver* 
sion voluntary. 

Mr. EoEUER* Yes, I understand that. Senator. But the nature 

Senator Inoute. In either bill one would have, to some degree, a 
dual system. 

Mr. RoEMEit. Yes, I understand it. But I think without a coordi- 
na^/ed effort or national plan to approach or convert the United States 
to the metric system that it ivill occur in a haphazard fashion and 
ve will end up 

Senator iNOxnrE. I believe both measures provide for this. In the 
Pell measure the leadersliip is centered in the Commerce Department. 

Mr. BoEBtER. Yes. 

Senator Inouye. In the administration measure you have a separate 
board composed of citizens appointed by the President. This Board 
in turn will formulate the conversion plans and programs and perhaps 
provide for grants and assistaince wiiere such grants arc absolately 
necessary. 

Mr. BoEMER. I think the basic difference is that in one there is a 
fixed time period set out 10 years in the Pell measure, and in the ad- 
ministration bill this is not pro\*ided for. 

Senatot Inouye. The administration bill sets a tar^ret of 10 years 
in which the predominant language of measurement will be tlie metric 
system. 

Mr. BoEMER. But it docs not preclude the use of the other systems. 
Senator Inouye. No. 

Mr. BoE2^iER. So we would be adding one more system to the measur- 
ing practices. 

Senator Inouye. Neither does the Pell bill. It would have the metric 
system w*ith exceptions, but the exceptions may be very large. 

Mr. BoEiifER. That would have to be determined with time as to how 
lar^ the exceptions would be. 

Senator Inouye. Fine, sir. * 

Please proceed. 

Mr. BoEiifER. Today w*e feel that the English system or apothecary 
system is so outdated* that it is beiuj; abandoned in favor of the metric 
system even in England where it is initiated. 

Although the use of the metric system today is not compulsory in this 
country, its use has been legal since 1966. Since 1893, the National 
Bureau of Standards has been authorized to derive the yard from the 
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meter, and the customary or popular weights are referred oflicially to 
the kilogram^ botli of whicli are metric standards. 

In the United States it is required tliat the metric system shall be 
used exclusively in the medical departments of the Army, the Navy, the 
Air Force, the*Public Health Service, and the Murine Hospital Serv- 
ice of the United States. 

The convenience of use and understanding; of the metric system 
minimizes the possibility of error in calculations involved in many 
industrial operations. Since the early 1930'S American pharmaceutical 
manufacturers have been converting their operations comj^letely to 
the metric system. This has been done to pi*ovidc better and more uni- 
form control and thus gi*eater assurance of safety to consumers of 
drugs from possible error which might arise in conveiting between one 
system to another. 

It also has been done to provide better manufacturing efficiency 
through more intelligent and easily readable manufacturing forms, in- 
ventory records, cost analyses, ancl other recording devices which are 
maintained more uniformly in the metric system. These standardized 
and imiform records lend themselves readily to use in data processing 
equipment and modem business recording systems. 

Senator Inoitye. May I ask a question at Uiis point ? 

Have you found any noticeable change in the rate of eri*oi*s made un- 
der the old system and under the metric system? Would you say that 
there were more errors under the old system ? 

Mr. BoEihCER. You are talking in terms of manufacturing ? 

Senator Inouye. Or in your business in dispensing pi*cscriptions. 

Mr. RoEKER. Well, I personally have not. Of course there is con- 
siderable literature that has been recently published by various groups 
bringing this point up that there are a number of medication errors. 
But they don% necessarily deal with the measure. The measurements 
involved in the giving of medications to patients is mostly errors of the 
type of giving tne wrong medication to the patient So I would have to 
answer no, that as far as errors with respect to measurement they are 
verv infrequent. 

Senator Inouye. So the proportion of errors, would be about the 
same under both^^stems? 

Mr. BoEHER. Well, now, I would have to qualify my statement. If, 
say, for example, the medication was prescribed b^ the physician as a 
dose of CO drug, 1^ grains, but the phammc]^ witmn the hospital will 
say, supply the drug or the container that it is dispensed from labeled 
in terms ox each dose in terms of milligrams and it is possible then there 
for that type of an error to occur. 

Senator Inoitye. You are suggesting that if the whole sjrstem had 
been converted to the metric ^stem that error would have been avoided. 

Mr. RoFMER. That eiTor would disappear. 

Senator Inoitye. Instead of a grain and a half or say 90 milligrams. 

Mr. B<^KM£R. In drawing from my experience we have spent a gi^eat 
deal of time and effort in teaching stuaents all tlie different Systems, 
conversions from one system to another. There are 15.432 grains in 
1 gram, therefore 480 grains in 1 avoirdupois oimce, so the pharmacist 
is quite familiar with all of these systems although I think that I can 
say that he probably is most familiar and most comfortable in dealing 
entirely in the metric system because it is so simple. 
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Senator Inouye. Thank you. 

jNIr. KoEMER. Wlien the pharmaceutical industry made the decision 
to change to tlie metric system, tliey^ of course, wei-e required to pro- 
vide metric scales in place of the avoirdupois scales, or reconvert their 
weighing equipment to be able to show metric subdivisions. Of course, 
it was necessary to replace the weights and measures with metric 
counterpai'ts. 

More difficulty was encountered in convincing the suppliers to the 
industry that the firm, the pharmaceutical firm wanted to purchase 
all of its raw materials in the metric system. However, as a customer 
service they did do this even though this required stenciling on the 
bulk packages of chemicals the metric equivalent. 

Of coui*se, the conversion process in the pharmaceutical industry 
also necessitated changes in product labels, packa^, literature, cata- 
logs, and other printea matter. This was accomplished over a period 
of time ns new printing was required. Frequently both the metric and 
avoirdupois and apothecary equivalents were shown. Most of the 
pliarmnceuticals marketed in the United States are labeled in metric 
units; however, much of the equii>ment used in their manufacture is 
still designated in terms of the familiar inches and gallons. 

For example, the dies that are used in tablet machines are still desig- 
nated in terms of inches. A 1-inch die in the metric sj'stein would be- 
come a a.M-centimeter die. But this would not necessarily require that 
the entire piece of equipment be thrown out and replaced with an 
exclusively metric engineei'ed piece of equipment. It would in time 
as machines wore out that they would bo replaced with nietric-engi- 
iieei*ed machines. 

In conclusion, I would like to say that in the event that S. 2483 is 
enacted, perhaps the Department of Commerce would wish to consider 
studying the conversion that has taken place in the pharmaceutical 
industry as a tested and proven model. We believe that here would be 
illustrated the real and imaginary problems that would be encoimtered 
in other fields of endeavor, also here I think that their experience 
would be shown, would show the way other industries can oveitjome 
their pi'bblems. 

The pharmaceutical scientists and the profession of pharmacy wel- 
come the opportunity to serve the Nation by sharing our knowledge 
and experience as to how conversion to the metric system could pe 
achieved. The pharmacy practitioner could be of great assistance in 
educating the public in understanding as well as acceptance of the 
metric system. The daily contact the pliarmacist has with the public 
provides him with a unique opportimity in this regard. 

Teaching every child thcr interrelationships between the English, 
the avoirdupois, the troy, and the metric system, and other miscel- 
laneous equivalents, is no small accomplishment. Most people today 
attain adulthood without being able to convert these interrelated quan- 
tities with ease and confidence. Tliose who may say tliat the housewife 
who has learned the present American or English system of weights 
and measures would nave difficulty in learning a new systeim do not 
give the housewife proper credit. If she could learn our present ^s- 
tem, she should have no difficulty at all in learning the metric imits. 

Mr. Chairman, on belialf of the American Pharmaceutical Asso* 
ciation and its Academy of Pharmaceutical Sciences, we appreciate 
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this opportunity to pi*esent their tliouglits on S. 2483 to this commit- 
tee. We would welcome tlie opportunity to be of tlie assistance to 
Congress and the public on this impoitant matter, and will be happy 
to tiy and answer any questions you may have. 
Thank you. 

Senator Ixouye. Thank you veiy much, sir. 

It has been suggested by some tliat convei'sion would be a very ex- 
pensive matter. In your industry's experience did you find conversion 
to be nn expensive change. 

Mr. KoEMER. In preparing my testimony for pitjsentation today I 
anticipated that question, Senator, and I made specific inquiries to peo- 
ple who would be — hopefully, I thought — in a position to answer 
those questions. Unfortunately, it was the consensus of the several that 
I spoke to that since tliis has been such a gradual process, starting 
in tlie early thirties, reliable figures arc simply not available. 

I thinlc we realize that in converting to a new system of measure- 
ments that there will be costs involved, we heard this morning sevenvl 
estimates. I think of one being $45 billion, and another being $60 bil- 
lion. Of course, I have no way of knowing whether or not these are 
fair estimates of the cost. 

Senator Inouye. ^ would assume Uiat your convei'sion was done 
without Federal assistance? 

Mr. So£:i££R. Yes, it was, it was entirely voluntary. 

Senator Inouye. Then would you feel that all conversion in the 
United States should follow the principle of letting the costs lie 
where tiiey fall? 

Mr. KoEAiER. Welh I 

Senator Ixouye. In other words, the companies should absorb the 
cost. 

Mr. SoEAiER. Yes, I favor that approach with a qualification. That 
if there are industries, as the conversion progresses, who experience 
particular difficulty and it is a particularly undue hardship, that pro- 
vision be made for providing for this type of contingency. 

Senator Inouye. Once agam may I say how much l appwciate your 
statement tliis afternoon and your patience in waiting this long. 

Mr. BoBMiER. That is all right. 

Tliank you very much. 

(The statement follows :) 

Statement of William C. Roemer, M.S., J.D., Executive Secrbtart, American 

PUARMAOEXTTICAL ASSOOIATION, ACADEMY OF- PHARMACEUTICAL SCIENCES 

Mr. Chairmau, members of the Committee, I am WUUam C. Roi>mer, ExecutiTe 
Secretary of the Academy of Pharmaceutical Sciences of tlie Amcrienn Pharma* 
ceutical Association. Accompanying me today is Dr. Edward G. Felduinn, Asso- 
ciate Executive Director for Scientific Affairs, APhA. 

The American Pharmaceutical Association is the national professional society 
of plmmiacists. Its approximate 50,000 members are composed of practicing 
pharmacists, pharmaceutical educators, pharmaceutical scientists and pharmacy 
studenta 

Tlie APhA is comprised of several subdivisions. One of these, the Academy of 
Pharmaceutical Sciences, provides an organization within the APhA for more 
than 2000 pharmaceutical scientist members who are largely associated with 
our colleges of pharmacy, the pharmaceutical industry, government and private 
laboratories. 

On behalf of its members the APhA and the Academy of Pharmaceutical 
Sciences, supports the objectives embodied in S.^2488. We believe tlmt these 
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proposals provide for a smooth transition to the metric system In this country 
and that the adoption of the metric system and the standnrdlzntlon nclilcml 
thereby would greatly benefit tlie public, scientific and industrial coniuiunity. 
This view has been supported by most research and scientific bodies in this and 
other countries for many years. In this comiectlou, representatives of the APhA 
and the Academy of Pharmnoeiiticul Sciences testified in 1005 in fnvor of S. 774 
before this Committee, arfl H.R. 2020 before the Committee on Science and 
Astronautics of the Uou^ of Representatives. Then, as no\\% we know of no 
pharmacist or pharmaceutical scientist that does not support tlic adoption and 
use of the metric system. Resolutions to this effect have 1)eon unanimously 
auproved on a numl)er of occasions by tlie APliA Hoti'so of Delegates and the 
Academy of Pharmaceutical Sciences. 

The metric syston provides a common language, permits precise reproduci- 
bility of experimentation, and enables the development oZ similar standanls. 
The APbA publishes the Journal of PhartnaceuUcal Scicnoea, an Interna tionally- 
known and respected scientific publication. This Journal reports original labora- 
tory studies and scientific reviews In the pharmaceutical sciences. Today, 
manuscripts published in our Journal, Just as In many other scientific Journals, 
exclusively employ the metric system for describing weights and measures. 
I point this out because the use of the metric system in scientific publications in 
pharmacy, diemlstry, and biology generally, has permitted a standardtzatlou hi 
print v;hlch is dear, concise, and universally understood by scientists throughout 
the world. 

Altliough not the oldest system of weights and measures, the metric system 
is one of the most useful and easily learned since it is based upon the decimal 
system. It offers convenience and clarity. All units vary reg^lurly by a factor 
of ten. Even nomenclature is consistent and universally understood. In metric 
length, for example, a decimeter is one-tenth of a meter, and a dckameter is 10 
meters; in metric volume, a deciliter is one-tenth of a liter and a dekaliter is 
10 liters; in metric weight, a decigram is one-tenth of a gram, and a dekagram 
is 10 grams. Similarly, when the dose of a drug is one milligram and a supplier 
provides the drug in one gram vials, he provides 1,000 one milligram doses. When 
the drug manufacturer produces the drug in 10 kilogram lots, since one kilo- 
gram equals 1,000 grams, then 10 kilograms equals 10,000 grams ; since one gram 
equals 1,000 milligrams, then 10 kilograms equals 10,000,000 milligrams or 10 
million doses. Oalculatlon to interchange units becomes a simple matter that Is 
convenient, easily understood, and less susceptible to error. 

In the past, the pharmacy prof^ion in the United States has employed both 
the avoirdupois and the apothecary systems of weights and measures in the 
handling of medicines. In order to avoid confusion, the community pharmacist 
had to clearly establish In his mind that the avoirdupois system was generally 
'jsed in drug distribution other than on prescription. The apothecary system, 
on the other hand, was used to dispense prescriptions and sometimes to compound 
bulk medicine. The pharmacist thus acquired in the avoirdupois system and 
dispensed in the apothecary system. These systems difiPered in that 1 pound 
avoirdupois was 7,000 grains and 1 pound apothecary was only 6,700 grains. 
Today, clearly, the pharmacist is being taught to use and does use the metric 
system. The medical profession also is employing the metric system. Doses 
are remembered, calculated, and prescribed, and drugs are ordered, compounded, 
and dispensed in.the metric system. In this regard the use of the metric system 
by the pharmaceutical manufacturers also has helped considerably in the con- 
siderably in the conversion to metric prictlce. The 5-grain aspirin tablet is still 
familiar, but the ofiBcl^l dose is 800 milligrams in the metric system, and the 
apothecary equivalent essentially is only popular nomenclature. 
. The metric system today is universally employed by all modem pharmacopeias. 
The APhA publishes the National Formuiartf. which is one of the ofildal com- 
pendia recognized under the food and drug laws of the Federal and State govern- 
ments. When the National Formulary, first began publication in 1888, the system 
of weights and measures employed in the compendium then, reflecting the practice 
of pharmacy of that period generally, was the English or Apothecary system. 
Around the turn of the century, the pharmaceutical profession begun recog- 
nizing the need, for and value of a change to the metric system. Tills was reflected 
in the use of the metric systan in the National Formulary ptihllshed about 1900, 
which listed both metric and apothecary weights and measures, side by side in 
tabular form, under each monograph or description for drug sustance or drug 
composition. This was the first official step by the APliA to convert the practices 




In American pbannacy from the apothecary to the metric system of weights and 
measures. Subsequent editions of the Naiional FonnuUn-y then emphasized the 
metric system, although for several revisions the equivalent to the metric dose 
was frequently given parenthetically in apothecary weight or measure. The use 
of apothecary equivalents in the National Formulary was deleted entirely with 
the publication of the 10th edition in 1055. In 1800 the United States Phaniia- 
coijcia adopted the metric system of weights and measures exclusively, except 
for the statement of equivalent dosage, and then delete<l even Uiis in its 1055 
edition. ^ 
Such .steps provided for the orderly transition and familiarity wiUi the use of 
the metric system in the practice of pharmacy over a period of some 40 to 50 
years. The transition was accomplished at this leisurely pace because: 

(n) the metric system was less well known and accepted then than it is 
today ; 

(h) many other countries and most of the other professions in this 
country utilizc<l the English system ; 

(c) except for its obvious facility of use, there was little driving force 
towanl its adoption in the pharmaceutical field ; 

(d) iKJcause of the precedent setting nature of the conversion by tiie entire 
pharmacy profession and industry, it w*ould he expected that eacti step would 
be taken with great care and progress would be slower. 

Under prevailing conditions of education, interest, and world conditions, we 
would anticipate tliat otlier professions and industries within the United States 
could, and would, achieve the conversion far more rapidly. Today the English 
8,vstem or apothecary system is bo completely outdated timt it is being aban- 
doned in fa\*or of the metric system, even In Kngland where it was founded. 

As we have noted, altliough the use of the metric system today is not com- 
pulsory in this country, its use has been legal since 18G0. Since 1803, the Na- 
tional Bureau of Standards has been authorized to derive the yard from the 
meter, and the customary or popular weights are referred officially to the kilo- 
gram, both of which are metric standards. It is required that tlie metric sys- 
tem shall be used exclusively in the medical departments of Uie Army, tlie 
Navy, the Air Force, the Public Health Service, and the Marine Hospital Service 
of the United States. 

In 1044, the Council on Pharmacy and Chemistry of the AMA adopted the 
metric system for exclusive use in its publication. New and NonrOfftoial Remcdica 
(now titled Ncto Druffi). The metric system also is used by many other profes- 
sional groups, although unfortunately not exclusively, because of practices passed 
on from generation to generation in the Aelds of engineering, teclmology. and 
even commerce. 

The convenience of use and understanding of the metric system minimizes 
the possibility of error in calculations involved in many industrial operations. 
Since the early 1030*8 American pharmaceutical manufacturers have been con- 
verting their operations completely to the metric system. This has been done 
to provide better and more uniform control and thus greater assurance of safety 
to consumers of drugs from possible errors which might arise In converting 
between different systems. 

It also has been done to provide better manufacturing efficiency through 
more intelligent and easily readable manufacturing forms, inventory records, 
cost analyses, and other recording devices which could be maintained more 
imiformly in the metric system. These standardized and uniform records today 
lend themselves readily to use in data processing equipment and modem business 
recording systems. 

In pharmaceutical firms the conversion of manufacturing oi>erations to the 
metric system generally has been a relatively easy matter. It was necessary to 
provide metric scales in place of avoirdupois scales, or reconvert weighing 
equipment to show metric subdiylsions ; it was also necessary to replace weights 
and measures with metric counterparts. 

More difficulty generally was encountered In convincing chemical suppliers 
that a firm wanted to purchase all of its raw materials according to the metric 
system. But even here, the experience has been that suppliers have readily 
agreed to sell and bill their materials in metric equivalents because this was 
what the customer wanted. Frequently, even today, bulk containers of chemical 
and drug materials purchased for pharmaceutical manufacture vdll show both 
the metric quantity and the avoirdupois equivalent. Even sugar and salt, which 
are food staples, are purchased for pharmaceutical use by metric weight even 
though the bags may be stenciled to ^ow that weight 
80-781— T2 10 
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The conversion process in tliei)liarinaceutical industry also necessitated cimngcs 
in product labels, package inserts, catalogs, and other printed matter. This was 
accomplished over a period of time as new printing was required, and frequently 
both the metric and avoirdupois or apothecary equivalents were shown. 

In Hpite of the fact that most of he pharmaceuticals marketed today are labeled 
in metric units, much of the equipment used in their manufacture are designated 
in terms of inches, gallons, etc. For example, the dies used in tablet machines 
are designated in inches. Adopting the metric system would require a relabeling in 
metric units. A one-inch tablet die would become a 2.54Cm tablet die but w*ouid 
not require replacing the entire tablet machine. This same reasoning would apply 
to otiier manufacturing equipment as w*eil. 

In the event that S. 2483 is enacted, perhaps interested persons, including tlie 
Doiuirtnient of Commerce, would w*isli to consider studying tills conversion in tlie 
pharnniceutical field as a tested and proven model. Here w*ould lie illustrated 
tlie very ronl (and the imaginary) problems in other fields of endeavor. Here, 
also, would be shown the w*ay to overcome them. 

Pliarmaceuticul scientists and tlie profession of pharmacy welcome the opiior- 
tunity to serve the nation by sliaring our knowledge and experience as to how con- 
version'to the metric system could be achieved. The pliarmacy practitioner could 
be of great assistance in educating tiie public in understanding as well as 
acceptance of the metric system. The daily contact the pharmacist has with 
tlie public provides him with a unique opportunity in this regard. 

Teacliing every child the interrelationships between the English, the avoir- 
dupois, the Troy, and tlie metric system, and other miscellaneous equivalents, 
is no sniall accomplishment. Most people attain adulthood without being able to 
convert these interrelated quantities with ease and confidence. Those who may 
say tliat the houseivife who has learned the present American (English) system 
of weiglits and measures w*ould have dlfiiculty in learning a new system do not 
give tlie housewife proper credit If she could learn our present system, she should 
have no diflSculty at all in learning the metric units. 

Mr. Chairman, ^lie American Pharmaceutical Association and its Academy of 
Pliiinnnceutical Sciences, appreciate this opportunity to present tlieir thoughts 
on S. 2483 to the Committee. We would welcome the opportunity to be of assistance 
to Congress and tlie public on this important matter, and will be happy to try and 
answer any questions you may have. 

Thank you. 

Senator Inouye. Our final witness is Mr. Thomas A. Hannigan. 
International Brotherhood of Electrical Workers. 

STATEMENT OF THOMAS A. HANinOAn, DISECTOR OF RESEARCH 
AND EBUCATION, INTERNATIONAL BROTHERHOOD OF ELECTRI- 
CAL WORKERS 

Mr. Hannioax. Thank you, sir. 

I am Thomas Hannigan, director of research and education. In- 
ternational Brotherhood of Electrical Workers, the world's oldest 
and largest electrical union with a membership of almost a million, 
with 1,800 local imions in the United States and Canada. 

As a result of my participation on the National Metric Advisory 
Panel and exposure to the problems associated with conversion to the 
nietric system, wo are strongly opposed to a 10-year planned conver- 
sion period. This opi)osition is based on our inability to identify any 
major advantages arising from conversion to the metric system and 
the glaring lack of information regarding its impact on a trillion dol- 
lar economy. 

Several months back, a Wall Street Journal article stated I was 
lonely with these views^ but at the last meeting of the advisory panel, 
I felt my views and criticisms had gained strength and were supported 
by many of the members of tjie panel. 
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We have four major criticisms of the report^first, tlie U.S. Depart- 
ment of Commerce report on tlie U.S. metric study is much too nar- 
row; second, it is blatantly biased in favor of conversion to the metric 
system; third, there are insufficient real evidence to support the recom- 
mendation for a 10-year period; and fourth, the recommendation to 
let the costs of conversion lie where they fall will impose an extreme 
hardship on those individuals and organizations least able to afford 
them. 

I will expand on each criticism in order — first, the study took too 
narrow a view. In spite of obvious difficulties, a serious attempt should 
liave been made to analyze the impact of metric conversion from a 
macrocconomic viewpoint, as well as a microeconomic viewpoint. 

Conversion to the metric system must be analyzed in its proper 

Eerspective, if we are to make sound decisions. The frequent analo<^ 
etween the United Kingdom and the United States completely dis- 
torts the scope of tlie undertaldng. It is like comparing a rockfall to 
an avalanche. 

On one hand, we have the United States wnth its $1 trillion economy ; 
on the other, we have the United Kingdom with an economy of little 
more than $100 billion. 

Furthermore, in respect to the Common Market, the U.S. economy 
is two-thirds greater than the combined output of both the Common 
Market and the European Free Trade Association. The United States- 
United Kingdom analogy deteriorates further when one considers the 
types of national economies. 

The United Kingdom is an island nation whose very existence de- 
pends on international trade. On the other hand, exports account for 
less than 5 percent of the U.S. gross national product. Also, the desire 
of the United Kinfi^dom for admission into the Common Market 
strongly influenced their decision to metricate. 

In snort, we are dealing with a gigantic economy in the United 
States, and it is growing every day. Given full employment, it should 
reach $1.3 trillion in 1975, and $1.6 trillion in 1980. 

Therefore, any comparison of the U.S. economy to other national 
economies is grossly inappropriate and will inevitably result in dis- 
astrous decisions. 

The U.S. metric study was limited to an indnstry-by-industiy 
analysis. "WHiile most respondents indicated they will be able to adjust 
to the obvious costs and Imrdens of the metric system, little considera- 
tion has been given to the sum total of their respective impacts on 
our economy. 

Such folly is equivalent to ri^tfully assuming that a crowded 
theater can be emptied in an orderly fashion by two or three ])eople 
])assing through the exits over a sufficient period of time, but ignoring 
the panic and ensuing tragedy which results in an emergency when 
eveiyone rushes to the exite at once. 

Now, imagine the U.S. economjr in the fourth or fifth year of a 
10-year planned conversion, the point of no return, being confronted 
witJh the econoiuic conditions of the pa^ 8 years. We have experienced 
soaring prices — up over 12 percent m the last 36 months— increasing 
unemployment, tight money, a serious profit squeeze, corporate liquid- 
ity problems, an unplanned budget d^cit, a decrease in industrial 



142 



roduction and business activity, a painfully slow recovery, plus a $2 
illion balance-of -trade deficit — our first siiice 1893. 

Wo now liave a 6-pcrcent unemployment rate with no relief in sight; 
wc are involvjed in an internationar monetary crisis, plus inequitable 
and unworkable wage and price controls. AdA to these economic prob- 
lems of the jpast 3 yeai-s tlie costs and dislocations associated with con- 
version to the metric system, and, instead of experiencing a period of 
economic stagnation, we would have experienced total economic chaos. 

In brief, convei*sion can only bo accomplished in a bnlunced full 
employment, stable economy, which must be maintained throughout 
the entire convereion period. This best of all economic conditions hus 
never boon achieved for long, and our present-day economic game 
planners seem unable to accomplish it even briefly. 

In a strained economy, the cost of conversion to the metric system 
would intensify the inflationary pressures; in a slack economy, it 
would impede and possibly preclude recovery. 

Thus, one of the principal limitations to convcreion is our inability 
to successfully manage our economy throughout the extremely difRcuft 
conversion period. 

This study gives little, if no consideration, to tlie imi>act of metrica- 
tion on our social and cultural values. This is a most unfoitunato 
oversight because today our society is in a continuous state of flux. 
Our tiaditional values and priorities are being seriously questioned by 
all segments of society. 

I feel certain, given the enormous and urgent problems pi-escntly 
confronting this Nation, the g^eneral public would assign a $60-$100 
billion conversion to the metric system the lowcsft priority. Without 

SuWic support, metrication docs not stand a chance. As the costs and 
isruptions grow with increased use of the metric system, initial public 
reservations would rapidly 'become public rebeUion. 

We want to stress the need for an dbjective study to measui-e the 
mtensity of the negative effects of conversion to the metric system on 
our Nation. The negative effects of conversion include both economic 
and social cost. It is very possible the impact of these costs is entirely 
different. 

The timing of the conversion determines the intensity of each cost 
separately and their combined impact on society. The longer the transi- 
tion period, the lower the social disruption, but the higher the economic 
costs. 

Senator Inoute. Before we proceed with the rest, how did vou reach 
this $60-$100 biUion figure? ^ 

Mr. Hannigan. From the various reports submitted. There are vari- 
ous ways of adding them up. Sixty billion would be one estimate. One 
hundred billion dollars would be another, maybe not the highest. I 
have seen them up to $200 billion, but it depends <m the method of the 
pricmg it out Si3cty could be extracted from data in the report as it 
IS now, using the upper ranges that have been submitted. 

Senator Inotjte. Jtlave you seen the administration measure? 

Mr. Hannioan. No, Senator, I haven't. I heard of it just as- 1 
walked m. 

Senator Inotjte. Has the IBEW made any documented studies to 
estimate the social, economic, and public costs ? 
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Mr. Haxxigak. No, Senator, that is why we ai^e asking that it bo 
clone. It is an cnonnous uncleitakiiig. 

Senator Inouye. Are you suggesting the metric study was inade- 
quate? 

Mr. Hannigan. Completely inadequate, Senator. It hasn't touched on 
the social costs and dismption to our culture. 

Senator Inouye. We have had consumer representatives stating that 
it would enhance social values here. 

Mr. Hanniqan. I could disagree with that, I think it could develop 
into serious problems. 

Senator Inouye. Please proceed, sir. 

Mr. Hanniqan. My second criticism concerns the pro-metric bias of 
the final report. This bias is found throughout the report in the tech- 
niques applied, semantics, sentence structure^ and the subordinating of 
key issues— ^i^oring or subordinating negative findings and confusing 
editorial opinion with facts.^ 

No effort is made to distinguish between the very few true benefits 
which are a direct causal consequence of conversion to the metric sjrs- 
tem from those which are merely possible indirect opportunities. 

Senator Inouye. May I interrupt there, also? 

In reviewing the metric study, we note in the cost-benefit chapter the 
following words: 

The assumptions as to benefits and costs were made on a worst case basis. 
Tliat is to say, when a choice was possible, it was made so that the no-plan 
mode of changeover— which is status quo — was put in the best light 

Do you feel that the drafters of the statement erred when they wrote 
that? 

Mr. Hanniqan. I think so, yes, I think they always took the more 
optimistic viewpoint throughout my report and throughout my ex- 
perience on the advisory panel. 

Senator Inouye. Then you are saying the drafters were correct. 
According to the metric study report, they always gave the ^tus quo 
the benefit of the doubt. Do yon believe that was so? 

Mr. Hanniqan. In general, no. I am not familiar with the quote 
you have right now, but in general, they haven^t given the status quo 
the benefit of the doubt in most of that study. I am saying it was bias 
pro-metric report 

Senator Inouye. Are yon suggesting the statement is not correct? 

Mr. Hanniqan. Eight. 

Senator Inouye. Please proceed, sir. 

Mr. Hanniqan. I have also had serious reservations about the qualify 
and objectivity of the technical reports. The most important observa* 
tion of the exitm study is found in the U.S. metric study report on 
international trade. 

It states, ^The notion that the United States is losing exports to 
meti-ic countries because its products are not designed and manu- 
factured in nietvic units appear to be ill-founded.'' 

This finding is inadequately stressed and the report convenientlv 
• proceeds without sufficient reason or qualification to continue with 
unsupportable conclusions and predictions on international trade. 

In each of these technical reports, there is much evidence of a pro- 
10-year conversion period bias and many technical diortcomings and 
inadequacies are easily identified. 
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Also, the study fnils to adequately identify underlying assumptions 
and limitations of tedinical reports. Some of the bofidc criticisms of 
the advisoiy panel, as I recall, the standards report tied success in 
establishing standards too closely to convei*sion to the metric system ; 
the Education Rcpoitor is principally an effort to promote educational 
reform; and, worst of all, the International Trade Report ignored the 
economic hardships and dislocations involved in the transition period. 

I also feci that the theme of the informed consensus, which is em- 
phasized throujrhout the repoit, is severely abused. The repoit's state- 
ment that "over the course of study, almost e\-ery American can have 
a chance to speak or be spoken for" is absolutely absurd. Public opinion 
polls indicate that most Americans are not even aware of the metric 
system. 

The fact is the U.S. public^ business, and labor have no real need 
for or desire to force metrication. The report ignoi*es this finding and 
rationalizes that once the ignorance of the population is overcome 
through public education efforts, tliore will be universal support for 
the metric system. 

Condescension of this type is all too chamcteristic of many sup- 
porters of the meftric system. They obviously believe that they are 
the most qualified to decide what is beneficial for this Nation. This 
elitist attitude discourages criticism and further thought and is most 
unfortunate, especially when so much remains unknown about such 
an extromdv important subject. 

Senator iNOtms. I suppose that is the attitude all proponents take, 
whether labor or management, bureaucrat or politician, they believe 
the cause is right, and they feel they have the solution for tlie rent of 
the world. 

Mr. Hannigan. I imagine so, supporters of any cause, must believe 
strongly in their cause. 

The entire labor section is misleading. The statement that part or 
all union members made at least some use of the metric system is com- 
pletely meaningless, since use lacks definition. 

Also, the statement that 40 percent of the representatives were in 
favor of a planned national program is simply untrue. Most saw few 
direct advantages, but many disadvantages such as the cost of retrain- 
ing, replacement of tools, loss of experience, loss of earnings, and 
restricted promotional opportunities. 

Several major unions vehemently opposed conversion and consider 
it disastrous. Briefly, an accurate summary of labor's position was con- 
cern for the well-being of its members and the well-being of the 
country. 

Senator iNOtms. Before proceeding, I noted in your presentation, 
you have been skipping some sections. Do you wish to have the state- 
ment made a part of the record in fuU ? 

Mr. Hanxigan. Yes ; I cut down a few places to conserve time. 

Senator Inouye. Without objection, so ordered. 

Mr. Hannigan. My final example of prometric bins concerns the 
decision to direct the report to the people in every walk of life. The 
development and content of any report depends liasically on its pur- 
pose and to whom it is directed. Congress commissioned this study and 
asked very specific questions, and Congress was entitled to a compe- 
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tent, professional, and objective report that provided answers or 
stated some questions wci*e impossible to answer. 

The repoitj "A Metric America." does not fulfill its commission — it 
is not a technical report intended tor experts such as are found on this 
committee and the House of Bepresentatives Committee on Science 
and Astronautics. It does not answer the difficult problems or provide 
new information on the technicalities and complexities involved in 
metrication. 

Senator Ikoute. In other words, it was not an elitist record. 

Mr. Hannioax. It was not an elitist repoit, but it was done by 

Senator Inouye. Done by experts to fulfill the needs of lay people. 
We were the ones who want to read it. I suppose a technical report 
wouldn't have made too much sense to us. , 

Mr. Hannigak. Not in the sense it is a technical report, but in the 
.sense there wa.s nothing new involved. The report contributed nothin}? 
new to the discussion or brought out the problems that I am brinmng 
out right now of the impact on the industrialized economy, ancf the 
social problems. The report states some questions werc difficult, so 
therefore they said, they wouldn't handle them. We will deal with 
what we can handle. But the extremely difficult ones nex!essai*y to 
deteimine, to develop any solutions on were ignored and are not even 
touched. These are the ones that will affect our country the most. 

Senator Ixouye. What would your comment be on the suggestion 
that the European Economic Community has and intends to continue 
to provide artificial trade barriers based on standards involving metric 
units? 

Mr. Hannioan. You have a bill S. 1798 that covers this area. We 
should negotiate, our negotiators should negotiate equal reciprocal 
trade agreements in the sense if other nations use nontariff barriers, 
we should ncnalizc them. The mutual need of nations for each others 
markets will hopefully— cause them to relent on their use of nontariff 
barriers. We should negotiate with them to give up their nontariff 
barriers to advance free trade. 

Senator Inouyk. Would you be against a national program to 
change the educational system to teach our youngsters the metric 
system? » 

Mr. Hannioan. That would depend upon the cost and the puii^ose. 
If we are not^oing to go metric, so as it affects the general population, 
it would be roolish to spend that money to train the x>eople. If you 
train our younger generations and they don't use it on the day-to-day 
basis, as soon as they leave the classroom, they ^vill lose it The two 
are tied verjr closely together. 

In short, if we are not going to be metric for quite a while, it could 
be a waste of money which could be used more effectively in other 
educational areas. 

Senator Inotttb. For example, last year approximately 6 million 
Americans traveled abroad to countries using the metric system of 
measurement. I was in Mexico just a few weeks ago for 18 hours, and 
I must confess that I was a bit confused by liters since I am so accus- 
tomed to the gallon. I suppose the new generations will also be con- 
fused by the kilometer instep of miles. Don't you think a universal 
languor of measurement might alleviate this problem? 
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Mr. Haxxigan, I think a iinivei'sal langimgo would be ideal, but if 
\\Q ai'C talking about lan^mgc, wc arc dealing ^vith several hundrcd 
languages, and this world does exist and communicate. 

Senator Inouye. At the present time we are the only major countrj' 
that still insists on the imperial svstem of measurement. 

Ml*. Haxnioax. Again I ^YOuld have to point out that we arc an 
industrialized economy which has a gross national i^roduct about one- 
half the size of the rest of the world and larger than the entire Western 
Enro])ean countries. 

If you wanted to use economic production as a meusure of com- 
parison, the U.S. share of the total world production, our system of 
measurement is almost equal to that of metrics. Not counting little 
counti'ies. If j'ou count every countiy in the United Nations — - — 

Senator Inottte. The thrust of your argument is that we are well 
off now, leave it as is? 

Mr. Hannigax. Not completely. We have to be aware of the in- 
creasing uses of the metrics and we have to minimize its impact on 
this country costwise, so therefore we would have to take a look at 
another— take anotlier look at what the questions that were not looked 
at in^ this last report, and determine which is the best least-cost 
combination for us to adapt and manage this increasing use of the 
metric system. 

It may be a longer period of time, I don't have the answer on that. 

Senator Inouye. Maybe we could force the rest of the world to con- 
vert itself to our system. 

Mr. Hanxigan. It is a little too late for that, I think. Maybe right 
after world 

Senator Inouye. You are not suggesting that, arc you? 

Mr. Hannigax. No. It can accurately be described as a public rela- 
tions effort to promote public support for metrication. 

The enthusiasm of the National Bureau of Standards for forced 
metrication is not limited to the report. It has participated in a series 
of seminars called the "IT.S.A. Goes Metric" and "Managing the 
Changeover." It also had a booth promoting metrication at the White 
House Conference on "The Industrial World Ahead, 1990." 

We fcel these promotional activities arc premature since Congress 
has not taken any action on this matter, and that they should be im- 
mediately curtailed. 

Third, we disagree with the recommended 10-ycar conversion 
period, because so little is known about its impact on our economy. 
Also, there ai-e few identified benefits associated with conversion aiid 
no evidence of immediate need to warrant such an enormous under- 
taking. 

Senator Inouye. Before proceeding, yon have just made a state- 
ment that the Bureau of Standards ha!d a booth promoting forced 
metrication— — 

Mr. Hannigan. A 10-ycar plan conversion period would be a 
forced-Hits proposal in the report, that is what I would call forced 
metrication, legally required. 

Senator Inouye. I Understand from the report we have had on this 
booth and the administration bill that the voluntary aspect is to be 
emphasized. 

Mr. Hannigan. The bill is 
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Senator Inouye. The bill is voluntary. 

Mr. Hannigan. But not the report. The repoit would have to be 
mandatory because our discussion in the advisory panel, if it werc vol- 
untary, very few would convert. 

So, ultimately, at some point, you would be more or less rcquii-ed to 
make it mandatory. 

Senator Inouye. Arc you in favor of voluntary conversion? 

Mr. Hannigan. As has been discussed, I do not think a voluntary 
method would work. 

Senator Inouye. The administration measure calls for vohmtary 
conversion. 

Mr. Hannigan. I have not seen that, but I do not think that I'eally 
works. 

Senator Inouye. Isnt it voluntary at the present time? 
Mr. Hannigan. Yes, sir. 
Senator Inoxtye. Is it working? 

Mr. Hannigan. Well, let's define what we mean by work. 

Work is convertingto predominantly metric. The drift would be- 

Senator Inouye. The pharmaceutical representative just testified 

that his industry undertook voluntary conversion, and it is just about 

fully converted. 

Mr. Hannigan. Success of voluntary conversion would depend on 
to what extent the country would metricate. 

Senator Inouye. All of the plmrmacists have now converted thouph. 

Mr. Hannigan. Certain people would do it because it is economically 
advantageous. 

Some would do it because it is convenient and are doing it without 
any compulsion. 

They will continue to do it and there will be increasing use of it, but 
there will be masses of the people that will never convert and would 
never convert and you would nit this very unstable situation then 
where some of the people would do it voluntarily would be clashing at 
the people who are very reluctant to convert. 

Senator Inouye. This matter does not require a big financial ex- 

genditure, but it affects every working man and woman in the United 
tates. I have received communication from certain labor organizations 
objecting to the immigration of foreign workers. I will be very 
specific. 

We have today in our country millions of foreign-made cars. Now, 
these cars were manufactured under metric measurements. So, a lot of 
the dealers ask these companies to apply for the entrance of German, 
Japanese, and French mechanics, but they need clearance from the 
Department of Liabor as you are well aware. 

In many cases, the Department of Labor has approved the 
application. 

So, we have literally thousands of highly paid foreign mechanics in 
the United States because we have no .Ainericans who can fill their 
^oes. 

Mr. Hannigan. I think it is most unfortunate because we have 6- 
percent unemployment right now* 
Senator Inouye. I agree with you. 

Mr. Hannigan. Given training programs, I am sure American citi- 
zens can do this work. 
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Senator Inouye. Exactly. Wouldn't you be in favor of an educa- 
tional program? 

Mr. Hannioan, Absolutely. Specific education programs would be 
essential, yes. But, of course» the details would have to be worked out. 
With the imemployment we have right now, the importing of foreign 
nationalities is just tragic. 

Senator Inouye. All right. We might have a conversion program 
where some of these young people in nigh school or vocational school 
would come out understandmg the system. 

Mr. Hannioan. I would have no objection to that, but that is a very 
specific program for a specific group, and I believe jobs must be as- 
sured. So many of our programs don't guarantee a job at the end of 
the training. But, if you are training a group of people to use metric 
tools and measurements and so on, I am sure there is a direct causal 
link between the training and employment at the end. I am sure we 
would support that very strongly. 

Senator Inottte. Please proceed, sir. 

Mr. Hannioan. Third, ^ve disagree with the recommended 10-year 
conversion period because so little is known about its impact on our 
economy. Also, there are few identified benefits associated with con- 
version and no evidence of an immediate need to warrant such an 
enormous undertakinj^. 

For example, one of the primary goals of conversion is to strengthen 
our position in world trade, but conversion to the metric system would 
put the U.S. economy at a distinct trade disadvantage because the cost 
of conversion would have to be added to all U.S.-proauced goods while 
foreign jcioods could take advantage of broadened markets, increased 
production, and lower production costs because of economies of scale. 

Tlie end result would be a massive influx of foreign goods into the 
U.S. markets and a loss of hundreds of thousands of U.S. jobs. 

Also, foreim-made metric tools, instruments, and equipment in 
great demand oy U.S. industries would flood the country. Plants made 
obsolescent by the forced conversion would very likely be rebuilt in 
foreign countries. 

In short, instead of increasing exports, the conversion would in- 
crease imports and intensify existing balance of trade and payments 
X>roblem8, plus add to unemployment problems. 

Senator Inouye. Secretary Wakelin testified to the contrary. He 
suggested that it would increase our balance by at least $600 million. 

Mr. Hannioan. I strongly disagree. I can't imagine how they could 
figure that Our products just wouldn^ be cheaper. 

Senator Inouye. Do you have any study that would support your 
conclusion that we would be flooded by foreign-made metric tools? 

Mr. Hannioan. Just the very basic logic of fulditional cost imposed 
on our manufacturers and producers. 

Senator Inouye. Can't our toolmakers make metric tools? 

Mr. Hannioan. Surely. But the cost of conversion would cost them 
money, the cost of retraining their work force would cost money. The 
cost of probably carrying dual inventories to service their market and 
foreign markets would require dual storage, dual financing; the whole 
economics of it just staggers the imagination. Metrication would in- 
crease tremendously the cost of production in this country. 
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Price is one of the key factors in. competition in international trade. 
With us at a higher cost, it would be much more difficult for us to 
coini)ete. 

The study itself said the fact that we are not metric has little or 
nothing to do with our ability to compete. So how can the Secretary 
say thiit being metric would help us? 

Senator Inouits. That is what I am asking you. I am not an expert. 

Mr. Hannioan. This is one ai'ea that I am pointing out which has 
not been adequately studied. Wo sliould look again and find out the 
impact. 

The study on international trade, as I mentioned earlier, ignored 
the transition period. 

I can't quote the exact question, but it — assumed that we had made 
the conversion, when they were (questioning the manufacturers. They 
came up $600 million, which is msignificant, compared to our total 
exports and the difficulties of predicting 5 years ahead. Then the 
conclusion was drawn 

Senator Inouye. This is, according to the Secretary, this is a per- 
year increase. 

Mr. Hannigan. That is not what the study said, as I road the report 
on the international trade. The $600 million is the difference in 1975. 
Senator Inouye. All right. 

Mr. Hanniqax. Because the respondents to the survey said it makes 
little difference whether they are metric or not. The key point is they 
ignored the transition period. 

I am saying, let^s look at this transition. What will happen between 
1074 and 1984, when we are in this conversion \yev\od and our producers 
are experiencing this enormous costs and they already have the costs 
of pollution problems and other social obligations. It will just be a 
tremendous burden on manufacturers and producers in this country. 
Our concern is also with the jobs that would be lost because of it. 

Senator Inouye. To the extent that there are capital costs asso- 
ciated with conversion, as you have suggested, is it not likely that 
industry in general will use this opportunity to upgrade the overall 
competitiveness of their product line? 

Mr. Hannigan. I I'cplied to that in the last sentence where I said 
many of these plants — t would visualize them as being a mature plant 
with a high maintenance requirement, and now they are required to 
install various metric equipment 

At that point, the decision would be whether or not to build a new 
plant. Where would it be built? The new plant would be built overseas 
so we would lose construction also. The direct investment overseas is 
just soarihff fantastically over the past 15 years. It has become a very 
serious problem. Tlus would hasten and increase the use of direct in- 
vestment in foreign countries. 

Senator Inoute. Should we take seriously the contention made by 
some in industry that the dual system has been a disadvantage to them 
competitivdy? 

• Mr. Hannigan. I am sure for some people it has been a disadvantage. 
I think under the present way we are doing thin^ with some additional 
help to people particularly involved in the metric system, I think they 
could 

Senator Inouye. Should we provide subsidies for them ? 
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Mr. Hannioax. I would be reluctant to go into detail on that. Un- 
fortunately, subsidies can be abused. Again, tliat would be pait of the 



this ? It is here, it is a problem that we have to face, and I think that 
would be a key part of the study. 

Senator Inouye. I gather you are totally dissatisfied with the U.S. 
metric system? 



country right now as to answering the questions you need in prepar- 
ing legislation for us. 
Senator Inouye. Please proceed. 

Mr. Hannioan. The conversion would have an adverse impact on 
the U.S. consumer. It would result in mass confusion and unfamiliar 
units. Pnces would increase on U.S. piwlucts as manufacturers at- 
tempted to pass the cost of conversion to the consumer. 

The (x>nsumer would become extremely cautious, and sales would bo 
adverseljr affected. 

There is also a strong possibility that the confused consumer would 
be easily cheated as a result of the approximation involved in a con- 
version from U.S. customary to the metric system. 

Conversion would have an adverse impact on the income of workers 
on piecewort or incentive systems, as a result of lower productivity due 
to the loss of experience. 

In the construction industry, difficulties with maintaining dual in- 
ventories, oontroUinjg the schedule of deliveries to jobsites could result 
m extensive loss of time. 

All workers will reouire additional training, the amounts and costs 
of which will vary with the degree of measurement of job content Re- 
training the work force will cost both the contractors, management, 
and unions millions of dollars. 

Many mechanics will have to purchase new tools: they will have to 
own two sets of tools and assume the burden of maintaining, storing, 
and trans^rting them. 

Dual thinking will result in increased responsibility and job strain. 
Thousands of workers, especially older workers, some unable and some 
unwilling to learn, will either be faced with a greatly limited oppor- 
tunity or forced out of the labor market. 

Senator Inoute. Dont ive have a dual system at the present time ? 

Mr. Hankioax. Yes; but in minimum use. I was sort of responsible 
for coordinating labor responses to this contract. 

Senator Inottye. This is a small matter, but going back to the 
mechanics example again, don't they have two sets of tools— one to 
take care of Volkswagens, the other to take care of Fords? 
^ Mr. Hannioan. Right now I was referrinp to the constniction 
industry, and there is almost no use of metrication in the construction 
industry. 

In Volkswagens and machine tools, I am sure there are* but in con- 
struction, I can*t think of any application of the metrication. All our 
mechanics use inches and feet 

Senator InOttte. So you continue as is. 

Mr. Hannioak. Yes. I don't see reallv much growth of metric usage 
unless it was required of the industry. If you let this industry convert 
voluntarily, this industry would be one of the very last to conveit. It 
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has got too much of a standing stock investment, the building we are 
ill and the ones coming out of the ground will be with us for the next 
75 to 100 years are being built in feet and inches. 

The dual inventories involved in maintnining this building through- 
out a 50-ycar period would be a burden. 

Most contnictoi's have a minimum capitalization. iMost have limited 
wai-ehouse sjjaco. Now they would be bound to 

Senator Inouye. Under the administmtion proposal, the construc- 
tion industry could continue as is because conversion would be volun- 
taiy. 

^ Mr. Hannioan. The construction industry never continues as is. 

Eveiy building being built applies a diifcrcnt technique. It is a very 

dynamic industry. 
Senator Inouye. .1 am talking about the unit of measurement 
Mr. PL\NNiOAN. Unless it was required, I don't sec any reason for 

them to convert. 

We feel there is no legitimate reason to convert to metric measure- 
ment. International trade is not sufficient reason to warrant such social- 
economic disruption because it amounts to less than 5 percent of our 
GNP. ... 

Forced metrication will not increase this Nation's productivity at 
all. In fact, it will be counteqjroductivo and costly. 

Thousands of small businesses not involved in foreign trade, unable 
to afford the cost of convei'slon and to obtain credit, would be forced 
to close. Tliousands of others, miable to master teclmical complexities 
of convei'sion, would be f oi-ced out of business. 

If, as mentioned before, conversion would have a se\'ere impact on 
U.S. workers, especially the old, the y oung, and minorities, tihen con- 
version without provision to minimize injuiy would be disastrous. 

Those consumers least able to learn and apply metric measurements 
in market transactions would be the most easily exploited by un- 
scrupulous merchants and producers. 

Again, it would be tlie old, the young, and the minorities who would 
be most likely to be thejgreatest losers. 

Basic morality requires the Federal Government to establish ade- 
quate regulations to protect their interest. 

To let the costs "fie where they fall" reflects an extraordinary de- 
gree of callousness and indicates total lack of thought beMnd the en- 
tire report 

The great tra^y in Uiis philosophy is that in many cases, given 
Government assistance, much of the negative impact of conversion 
dould be minimized, and, in some cases, avoided entirely. 

It should be evident to most wise and sensitive people tJiat prudent 
application of (jovermnent assistance would minimize and not in- 
crease the overall cost. 

It is important to understand there is no dieap method of con- 
verting to the metric system.* The cost of conversion will be so great 
that there is serious question whether our economy has the capacity 
to assimilate the severe dislocations, and whether uie people wfll tol- 
erate the social disruption associated with such a traumatic under- 
taking. 

In view of the sbcong possibility of these imdesirable consequences 
and the few benc^ts directly identified with the conversion, it would 
be foolish to rush into a 10-year conversion period* 

lEf7 
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The choice is not whether to plan or not to plan for increasing 
usage of the metric measurement, but to develop plans on sound, ob- 
jective analysis. 

Hie U.S. Department of Commerce U.S. metric study has failed 
to achieve this goal. 

Therefore, additional study and evaluation of the problems as- 
sociated with conversion to the metric system is desperately needed 
before any further action is taken. 

We suggest Congress establish a new con^•ersion study committee, 
independent of any agency of government, to conduct an inquiiy into 
all phases of convei*sion to the metric system. 

It is essential that such a study group have representatives of all 
sectors of our society, and the people already committed to use of 
the metric system be represented only in their proportion to the rest 
of society. 

I want to thank you especially for the opportunity to present our 
views at this hearing. 

Senator Inouye. fthank you, Mr. Hannigan, for your participation 
in these hearings and your statement. I assure you it will be given our 
most serious consideration. 

Mr. HAXNiOi\^. Thank you very much. Senator. 

(The statement follows :) 

Statisment of Tuomar a, Hannioan, Director of RESEARcn Axn Education, 

IrtTERNATIOXAL BROTHERHOOD OF ElECTRICAI* WORKERS 

My iiniiiG is Thomns Hnnnisnn, I nm director of rcsenreli nnd cHlucntinn of tlic 
Iiiternutioiinl Brotlierhood of Klectrical Workorn, tlie world's oldest nnd Inrgost 
electrical union, with n memlership of almost n million, with 1,800 local unions 
in tlie United States nnd Cnnndn. 

As n result of my partlcipntion on the NntlonnI Metric Advisory Pnnel nnd 
exposure to the problems nssociated with conversion to the metric system, we are 
strongly oiiposed to a ten -year planned conversion period. Tills position is Imsed 
on our innbility to identify any mnjor ndvnntnges n rising from conversion to 
llio metric system nnd tlic glaring )nck of infnnuntion regnrding its impnct on 
n triUion dollnr economy. 

Seveml montlis bnck n Wall Street Journal nrticle stnto'- I was lonely with 
these views, but nt the Inst meeting of the Advis;ir? Pnnel I felt my views nnd 
criticisms hnd gained strength and were supported hy mnny members of the 
I'ftnel. 

We have four mnjor criticisms of the report— first/ the U,B. Depnrtment of 
Commerce Report on the U.S. Metric Study is much too nnrrow; second, it is 
lilntiintly hinsed in fnvor of t|ie conversion to the metric system ; thinl, tliere is 
insufiiciont renl evidence to support the rccommendntion for a ten-yenr coordi- 
nated nntiouAl conversion program ; nnd fourtli, the recommendation to let tlie 
costA of conversion 'iie where they fnir* will impose extreme hardship on tliose 
individunls nnd organizations least able to afford them. 

I will expand on ench criticism in order — first, the study took too nnrrow n 
view. In spite of the obvious difficulties, a serious attempt should have been made 
to nnalyze the impnct of metric conversion from a macroeconomic viewpoint as 
>vell ns from a microcconomic viewpoint 

Conversion to the metric system must be analyzed in its proper perspective if 
we are to mnke sound decisions. The frequent nnnlogy between the United King- 
dom and the United States completely distorts tiie scope of this undertaking. It 
is like comparing a rock fnll to an avalanche. On one hnnd, we hnve the U.S. with 
its one trillion dollar economy ; on the other, we hnve the U.K. with an economy 
of little more than one hundred billion. Furthermore^ in respect to the Common 
Market, the U.S. economy ill two-thirds greater thnn the combined ou^nt of both 
the Common Market and the European Free Trade Association. The U.S.-U.K. 
analogy deteriorates farther when one considers the types of national economies. 
The U.K. is an island nation whose very existence depends on international trade. 
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On the other hand, exports account for less than Ave per cent of tlie U.S. Gross 
National Product. Also, the desire of the U.K. for adnilsslou into the Conimou 
Market strongly influenced their decision to metricate. 

In short, we are dealing with a gigantic economy in the U.S. and it Is growing 
every day. Given full employment, it shonld reach 1.3 trillion in 1075 and 1.0 
trillion in 3080. Therefore, any comparison of the U.S. economy to other national 
econoiid'^ is grossly inappropriate and will inevitably result In disastrous 
declsloiv 

Tho h t. Metric Study was limited to an Industry by Industry analysis, and, 
whllo roost respondents indicated Uiey will he able to adjust to the obvious costs 
and burdens of the metric system, little consideration has been given to the sum 
total of their respective impacts on our economy. 

The following, I feel, is an accurate summary of most of Uie reports submitted 
to the Metric Study by industries and assoclatiouH. In gneraly, they have very 
little present involrcment witli the metric system, have identified very few direct 
beneflts, foresee many additional costs, but' state a willingness and ability to 
make the conversion in the interest of the well-being of this nation. Unfortunately, 
no effort has been made to aggregate these costs and to estimate their total 
economic and social impact. Such folly Is equivalent to rightfully assuming that 
n crowded theater can be emptied in an orderly fashion by two or three peoide 
passing through the exits over a sufiicient period of time, but ignoring the panic 
and ensuing tragedy which results in an emergency when everyone at once rushes 
to the exits. 

Now, imagine the U.S. economy in the fourth or flf th year of a ten-year planned 
conversion, the point of no return, being confronted with the economic conditions 
of the past three years. We have experienced soaring prices — up over 12 per 
cent in 80 months-rrincreasing unemployment, tight money, a serious proflt 
squeeze, corporate liquidity problems, an unplanned budget deflcit, a decrease 
in industrial production and business activity, a painfully slow recovery, plus a 
2 billion dollar Balance of Trade deflcit— our flrsit trade deflcit since 1808. We 
now have a 6 per cent unemployment rate with no relief in sight; we are 
involved in an international monetary crisis, plus inequitable and unworkable 
wage and price controls. Add to these economic problems of the past three years 
the costs and dislocations associated with conversion to the metric system, and, 
instead of experiencing a period of economic stagnation, we would liave experi- 
enced total economic chaos. 

In brief, conversion can be accomplished only in a balanced, full employment, 
stable economy, which must be maintained throughout the entire conversion 
period. This best of all economic conditions has never been achieved for long 
and our present-day economic game planners seem unable to accomplish It even 
briefly. In a strained economy, the cost of conversion to the metric system would 
intensify the inflationary pressures; in a slack economy, it would impede and 
possibly preclude recovery. Thus, one of the principal limitations to conversion 
Is our Inability to successfully manage our economy through the extremely dif- 
flcult conversion period. 

This study gives little, or no consideration, to the impact of metrication on our 
social and cultural values. This is a most unfortunate oversight because today 
our society is in a continual state of flux. Our traditionnl values and priorities 
are being seriously questioned by all segments of society. I feel certain, given 
the enormous and urgent problems presently confronting this nation, the general 
public would assign a $(M>-$100 billion dollar conversion to the metric system the 
lowest priority. Without public support metrication does not stand a chance. As 
the costs and disniptions grow with increased usage of the metric system, initial 
public reservations will rapidly become public rebellion. 

Wo want to stress the need for an objective study to measure the intensity of 
tho negative effects of conversion to the metric system on our nation. The nega- 
tive effects of conversion include both economic cost and social cost. The impact 
of these costs is entirely different The timing of the converson determines the 
intensity of each cost separately and of their combined impact on society. The 
longer the transition period, the lower the social disruption, but tlie higher the 
economic costs. 

The attached Conversion Cost Curves are examples of the negative impact of 
an unplanned drift a short term planned conversion period and a long term 
planned conversion period. 

My second criticism concerns the pro-metric bias of the flnal report. This bias 
is found throughout the report In the techniques applied, semantics, sentence 
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structure, and Uie subordiuating of key issuer— ignoring or subordiuatiug noga* 
tive findings and confusing editorial opinion with facts. No effort is made to 
distinguish the very few true benefits which are a direct causal consequence of 
conversion to the metric system from those w^hich are merely possible indirect 
opportunities. 

I also have serious reservations about the quality und objectivity of tlie 
technical reports. The most important observation of the entire study is found 
in the U.S. Metric Study Report on International Trade. It states, "The notion 
that tlie U.S. is losing exi)orts to metric countries because its products are not 
designed and manufactured in metric units appears to be ill-founded.*' This 
finding is inadequately stressed and Uie report conveniently proceeds witliout 
sufficient reason or qualification to continue with unsupportable conclusions and 
predictions on international trade. 

lu each of tiiese. technical reports there is much evidence of a pro ten*3*ear 
conversion period bias and many technical shortcoming and inadequacies are 
easily identified. Also, the study fails to adequately identify underlying assump- 
tions and limitations of the technical report& Some of the basic criticism of 
of the Advisory Panel, as I recall, were: The Standards Report tied success in 
establishing standards too closely to conversion to the metric system ; the Eklu* 
cation Report is principally an effort to promote educational reform ; and, worst 
of all, the International Trade Report ignored the economic hardships and 
dislocations of the transition period The study was based on tlie hypothetical 
situation that the U.S. had already converted to the metric system. 

I also feel that the theme of the "informed" consensus, which is emphasized 
throughout the report, is severely abused* The report's statement that "over the 
course of study, almost every American had a chance to siieak or be spoken for*' 
is absolutely absurd. Public opinion polls Indicate that most Americans are not 
even aware of the metric system. The fact is the U.S. public, business and labor 
have no real need for or desire to force metrication. The report ignores tliis 
finding and rationalizes that once the ignorance of tlie population is overcome 
through public education efforts, there will be universal support for the metric 
ssrstQm. 

Gohdesoension of this type is all too chaTacteristic of many supporbers of the 
metric system. They obviously believe that they are the most qualified to decide 
what is beneficial for this nation. This elitist attitude discourages criticism and 
further thought and is most unfortunate, especially when so much remains un- 
known about this extremely Important subject 

The entire labor section is misleading. The statement that part or all union 
members made at least some use of the metric ^stem is completely meaningless 
since use lacks definition. Also, the statement that 40 per cent of the representa* 
tives were in ftivor of a planned national program is simply untrue. Most unions 
saw few direct advanta^s, but many disadvantages such as the cost of retrain- 
ing, replacement of tools, loss of experience^ loss of earnings, restricted promo* 
tlonal opportunities. Several major unions vehemently opposed conversion and 
consider it di8astrou& Briefiy, an accurate summary of labor's position wiis 
concern for the well-being of its members and the well-being of the country. 

My final example of a pro-metric bias concerns the decision to direct the 
report to the people in "every walk of life." The dev^elopment and content of any 
report depends basically on its purpose and to whom it is directed. Congress 
commissioned this study and asked very specific questions and Congress was 
entitled to a competent, professional and oft>Jective report that provided answers 
or stated that some questions were impossible to answer. The report, "A Metric 
America" does not fulfill its oonmdssion — it is not a technical report intended 
for experts such as are found on this Committee and the House of Representa- 
tives Committee on Science and Astronautics. It does not answer the difficult 
problems or provide new information on the technicalities and comivlexities In- 
volved in metrication — it is written for the general public. It can accurately be 
described as a public relations effort to promote public support for metrication. 

The enthusiasm of the National Bureau of Standards for focced metrication is 
not limited to the report It has participated in a series of seminars called the 
"U.S.A. Goes Metric*' and "Managing the Changeover*'. It also had a booth pro- 
motiniBr forced metrication at the White House Conference on the Industrial 
World Ahead, 1900. We f^l these promotional activities ere premature since 
Congress has not taken any action on this matter and that they should be im- 
mediately curtailed. 
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a^^^f'i^u ^^^^ Pecommended ten-year converaion period because 

80 Uttje l8 known about its impact on our economy. Also, there are few identified 
benefits associated with conversion and no evidence of an immediate need to 
wairant such an enormous undertaking. 

For example, one of the primary goals of conversion is to strengthen our 
position in world trade, but conversion to the metric system would put the 
U.S. eoonon^ at a distinct trade disadvantage because the cost of conversion 
would have to be added to all U.S. produced goods while foreign countries could 
take advantage of broadened markets, increased production and lower produc- 
tion costs because of the economies of scale. The end result would be a massive 
« . J"^l8n goods into the U.S. markets and a loss of hundreds of thousands 
or U.S. Jobs. Also, foreign-made metric tools, instruments and equipment in great 
demand by U.S. industries would fiood the country. U.S. capital would be attracted 
by profitable direct foreign investments. Plants made obsolescent by the forced 
conversion would very likely be rebuilt in foreign countries. In short, instead of 
increasing exports, the conversion woud increase imports and intensify existing 
balance of trade and payments problems plus intensify unemployment problems. 

The convereion would have an adveree impact on the U.S. consumer. It would 
result in mass confusion. Prices would increase on U.S. products as manufac- 
turers attempted to pass the cost of conversion to the consumer. Consumers would 
become extremely cautious and sales would be adveraely affected. There is also 
strong possibility that, the confused consumer would be easily cheated as a 
result of the approximating invoived in a convereion from U.S. customary to 
the metric system. 

Conversion would have an adverse impact on the income of the workers on piece 
work or incentive systems as a result of lower productivity due to the loss of 
experience. In Uie construction industry, difficulties with maintaining dual inven- 
tories and controlling the schedule of deliveries to Job sites could result in 
extensive losses of time. All workers will require additional training, the amounts 
and costs of which vary with the degree of measurement in the Job content. 
Ketraining the work force will cost both contractors and unions millions of 
dollare. Many mechanics will have to purehase new tools; they will have to own 
two sets of tools and assume the burden of maintaining, storing and transport- 
ing them. Dual thinking will result in increased responsibility and Job strain. 
Thousands of workers, especially older workers, some unable and some unwilling 
to learn, will either be faced with greatly limited opportunities or forced out ot 
the labor market. Convereion to the metric system would also tend to impede 
the entry of the young and disadvantaged in to the labor force. We ffeel there is 
no legitimate reason ot convert to metric measurement International trade la 
not suffident reason to warrant such social-economic disruption because it 
amounts to less than 5 per cent of our O.N.P. Forced metrication will not increase 
this nation's productivity at all. In fact, it wUl be counter productive and costly. 

Thousands of small businesses not involved in foreign trade, unable to afford 
the costs of conversion and to obtain credit, would be forced to close. Thousands 
of others, unable to master the technical complexities of convereion, would also 
■ be forced out of business. If, as mentioned before, conversion would have n severe 
impact on U.S. workera, especially the old, the young and minorities, then con- 
version without previsions to minimize injury would be disastrous. Those con- 
snmera least able to learn and awly the metric measurement in market trans- 
actions would be the most easily exploited by unscrupulous merehants and 
producers. Again, it would be the dd, the young and minorities who would most 
likely be the greatest losers. Basic morality requires the Federal Government to 
esaiblish adequate regulations to protect their interests. 

To let the costs 'lie where they fall" refiects an extraordinary degree of col- 
lousness and indicates the total lack of thought behind the entire report The 
great tragedy in this philosophy is that in many cases, given government assist- 
ance, much of the negative impact of conversion could be minimised and, in 
some cases, avoided entirely. It should be evident to most wise and sensitive 
people that prudent application of government assistance would minimize and 
not increase the over all costs. It is important to understand there is no cheap 
method of converting to the metric system. The cost of conversion will be so 
great there is serious questions whether bur economy has the capacity to assim- 
ilate the severe dislocations and whether the people \vi\\ tolerate the social dis* 
urption associated with such a traumatc undertaking. 

In view of the strong possibility of these undesirable consequences and the 
few benefits directly identified with conversion* it would be fooliSh to rush into 
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u ten-year conversioii period. The choice is not whether to plan or not to plan 
for the increasing usage of the metric measurement, but to develop plans based 
on 80und» objecive analysis. The Department of Gonunerce U.S. Metric Study 
has failed achieve this goal. Therefore, additional study and evaluation of 
the probleiXis associated with conversion to the metric system is desperately 
needed bef Oi?; z.ay further action is taken. 

We suggest that Congress establish a new conversion study committee, inde- 
pendent of anr agency of the government, to conduct ah inquiry into all phases 
of conversion to the metric system. It is essential that such a study group have 
representatives of alK sectors of our society and the people already committed to 
use of tie metric Systran be represented only in their proportion to the rest of 
society. 

I feel my very preliminary hypothesis warrants tuitn:^r investigation and de* 
velopment. A macro socio-economic model could be devdoptd which would permit 
analysis through a wide range of variables. This method would provide additional 
insight into the scope of the problem and be the ba<ds for a more ^nllghivned 
decision. 

ttVJ fit* - fUfu^ to j*aff«rtlM P«rlod 
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OFABT SUMMABT 

1. Unplanned dri;i'-8ummary: Second moit disrupUoe of our society and mo9i 

ooitly 

1-20 year«.— li^creasing itta{^ o£ metric s>0tem, but «xt a lower rate than tl\ft: 
planned 80 years conveision. 

20-25 t/ear«.-— Negative effects become so g^ t.^t to warrant legislation estab- 
lishing a mandatary conversion period. 

iS5-f t/ear«.— Ne0Eitlve effective at a rate grea^i^et t^iisji 80 yearii i»lixuied con- 
veHsion. 

2. Short term planned oowoenion (10-15 yet At) — Sunm4krv: Moot disruptive of 

our iodety and second mo»t costly 
0-5 years. — Increadlng intensity. 
6-10 |/ear«.— Decreasing Intensity. 

10-t |/ear«.«-^NegatlTe efl^ will ctontlnne for generations. 

S. Long term planned conversion (2SS0 years)— Summary: Lf:ait disruptive 
of our society and least costly 

OS t/ear«.*— Additional Mudy, prep2:\nning, necessary go^'^mment legislation. 

6-10 t/eaf«.— Planned and coordinated activities increase rate of usage and 
minimize the adveise impact 



10-20 yean,— Monitor metric usage to determine If and whf^n the voluntary 
oJf®«n ^® "metric transition plan should be replaced by a mandatory phase, 
20-30 i^ear«.— Rapid decreases In negative effects because of substantial In- 
crease In usage In first 20 years. 
SO-f i^ear«.~Permanent negative effect same as 10 years conversion. 

Senator Ikouye. This concludes our hearing, and because of the in- 
terest expressed in the metric conversion, the record will be held open 
for 2 weeks for the submission of additional statements. 

I believe we all agree that eventually the United Stetes will join the 
rest of the world in the use of the metric system as the primary or the 
predominant language of measurement; when, I do not know. 

I think it is now the tosk of this committee to examine the record 
and the three metric proposals we have before us: One by the Con- 

S'essman from Illinois, the other by the distinguished Senator from 
hode Island, and the final one from the administration. 
I shall urge the committee to study the documentetion presented. I 
shall further urge the committee to read the record and to teke action, 
hopefully early action, on this very imjjortant matter to assure that 
this Nation, if it is to move toward a metric system, will do so smoothly. 



participation and for your patience, I adjourn these hearings. 

(Whereupon, at 3:46 p.m., March 1, 1972, the hearing was ad- 
journed.) 




in thanking all of you for your 
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ADDITIONAL ARTICLES, LETTERS, AND STATEMENTS 



Steuben Sooxety of Amebioa, 

New York, N.Y, 

Statement to the Mbmbeeb of the Senate by the Pubuo Affaibb Committee 
OF THE Steuben Society of America 

Subject : Metric system. 

The Steuben Society of America recommends the United States to adopt the 
Metric System. 

We are the last of the industrial nations still utilizing the old units of measure- 
ment. 

There are many instances metrical measurements are already being used as 
in Pharmaceutical, Photographic and Optometrlc industries. The National Aero- 
nautics and Space Administration also uses the metric system. 

Problems prevalent in international trade call for consideration for the 
changeover because the Nation's measurements are out of line with predominant 
world standards. This may wtil cause a tremendous loss in trade. 

It is realized that the changeover must be done deliberately and carefully 
through a co-ordinated national program along with a program of education of 
the public. , ^ „ 

J. Gbobob M. Stotz, 
LegiBlaiive AoHvity Oommiiiee. 

BDWABD J. SUSSMANN, 

National Chairman. 
Baltimore, Md. * 

Hon. Wabben Maonuson, 

Chairman, Senate Commerce Committee, Washinffton, D.C. 

Sib : The time has come for the USA to Join the other 09% of the world in the 
use of the metric system. Bnclosed you will find two articles from a recent copy 
of Engineering News Record that support the Pell-Inouye bill now before your 
committee. I urge you and members of your committee to read them and take 
note of what they are attempthig to say: that aside from being one of only half 
a dozen nations NOT using metric, that our international trade position would 
be enhanced. Purther, scientists, engineers, and consumers would benefit from 
the change. If this Congress does not act affirmatively, the next will be under ev«i 
more pressure to bring the USA into a position it should have assumed a hundred 
years ago. I urge your committee to support the Pell-Inouye bill, and to oppose 
the Administration bill. Thank you. 

Yours very truly, ^ ^ 

BUBTON KLEINBEBO, 

Civil Engineer. 

Enclosure: 

IGNOBINO THE INBVlTABtE 

Having accepted the existence of People's Republic of China and its 800 million 
citizens, the Administration has demonstrated its ability to think about the un- 
thinkable. Unfortunately, the White House has not been able to extend its mental 
resiliency to accept the metric system, which is used by about d.5 billion persons. 

The Administration has sponsored one of two metrication bills now before the 
Senate Commerce Committee (see p. 12) and it is so weak aa to be almost not 
a bill. The Administration bill says, in effect: "Go ahead and switch to metric 
if you want, but don't expect the federal government to encourage it or to en- 
force it" The Administration bill would provide no timetable for conversion, no 
economic incentives to industry and no policing powers on behalf of metrication. 

At a time when the U.S. suffers an adverse balance of payments, when the dollar 
is kicked about in the international money market, it is hard to imagine why 

(159) 
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the presidential advisors are so reluctant to make a change — an inevitable 
ehange--that would make it easier for U.S. industry to sell abroad. 

The other metrication bill, submitted i>y Sens. Claibonie Pell (D-R.I.) aud 
Diiniel Inouye (D-Hawaii). would set a 10-year deadline for conversion, assign 
the government to police the process and sweeten the program with tax benefits 
iind other Ihmncial aid. We think this is the better way to go about it. 

All the other developed nations of the world and most of the undeveloped na- 
tions have either adopted metric or are in the process of doing bo. For allies in 
what seems to be our national battle against metrication we have to look to such 
technological stalwarts as Zambia, Malaysia, Uganda and Sierra Leone. 

THE SWITCH TO MGTBIO 

Increasing interest in metric system seen in two Senate hills 

Seven years after Great Britain created the machinery to start the switch to 
the metric system, legislative forces aimed at prodding the U.S. along the same 
route are getting up steam in Washington, D.C. 

Two Senate bills, one from the Administration and the other cosponsored by 
Sen. Claiborne Pell (D-R.I.) and Sen. Daniel K. Inouye (D-Hawaii) are now 
before the Senate Commerce Committee. Two days of hearings last week suggest 
that a compromise between the bills may be reached by early spring. 

The Administration's bill is the weaker of the two. Under it, the switch to 
metric would not be mandatory, there would be no incentives for conversion by 
large corporations, and industry would set its own timetable through an in- 
dependent board. 

The Pell-Inouye measure, on the other band, would set a lO^year deadline for 
conversion, have the federal government police the process aiid provide special 
tax benefits and other financial aid to companies as needed. 

The Office of Management and Budget, despite the Administration's claim that 
it is looking for ways to promote American technology to improve the balance 
of trade, opposes any federally supported schemes for modernizing equipment 
beyond existing tax credits and depreciation rules. 

Apparently no one knows, and the recent Commerce Department |2.5-million 
study dealing with the possible conversion to the metric system (BNR 10/15/70 
p. 16) didn't estitaate, what it will cost U.S. industry to go metric. The British, 
now in the midst of a 10-year changeover period, never did make a detailed study 
of the costs, but in 1069 government officials estimated the switch would add from 
8 to 4% to the cost of construction during each year of the change (BNR 1/16/69 
p. SO). At that time, errors in design offices, manufacturing plants and materials 
distribution were expected to be the most costly. 

In recent testimony before the Senate Commerce Ck>mmittee, Frank Winters, 
assistant director of engineering for Caterpillar Tractor Co., Peoria, 111., which 
announced production in metric dimensions of major components of newly de- 
signed diesel engines, said his company's U.S. plants are converting to the metric 
system. 

LoBAiN, Ohio, January 8, 1972» 

Hon. ROBEBT Taft, Jb,. 
Washingtm, D.O. 

Deab Senator Taft, I am quite concerned over the proposal, tlie U.S. change 
to the metric system. My concern is not only for the future cost, (tens if not 
hundreds of billions), but also the tremendous amount tliat has already been 
spent I call your attention to page 8 Chap. 2 of Union Calendar No. 356, A Metric 
America. Under the heading "Inventing the meter," It is said the meter is strictly 
based on natural phenomena. I submit this is an untrue and misleading state- 
ment, unless one chooses to refer to a mistake as "natural phmomena". 

The truth of the matter is, the meter was intended to be 1/10,000,000 of the 
distance from the equator to either pole. Subsequent careful measurement 
showed the actual distance to be 10,001,887 meters. Mr. Talleyrand goofed. The 
Baying, a miss is as good as a mile holds true even in the metric system, because 
Mr. Talleyrands boner turned out to be 6^101.25 ft or Just a shade over 1 nautical 
mile (6,080.26 ft). Therefore I am also amcemed that we accept a measur^ent 
that is totally in error as a "standard". 

I would sincerely like to be afforded an opportunity tb appear before any body 
or committee holding hearings on the subject I would therefore request your 
office inform me of the date of any sdieduled hearings. 
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You are aware, no doubt, of groups or individuals who are opponents of the 
metric system. I would be very feiuuiiul if you would furnish me a list of these 
opi)Ouenta so I can Join forces. 

I am convinced going metric will contribute to inflation. It will be of no bene- 
fit to the average American, and will cost him much more than he can afford. 

Last, but by no means least, it would be un-American to go metric. We are, as 
you know, the worlds most powerful and advanced nation, and going metric or 
not cannot and will not alter this fact one iota. 
Respectively, 

Thurman J. Kell. 



The University op Wisconsin, 
_ , . Waukeahn, February 9, 1972, 

Re Metric system. 

Hon. Warren Maonuson, 
U.8, Senate, 
Washington, D.C, 

Dear Senator Maonuson: I thought you might be interested in the attached 
article that appeared in the February, 1972, issue of Industrial EngineeHng, I 
dont think you will find many people who have actually developed educational 
material on the metric system and who could talk about the reactions to educa- 
tional talks by such different groups as members of engineering society chapters, 
craft unions, service clubs and management organizations. 

If you think I can be of any assistance to you in this matter, please get in 
touch. I will gladly make myself available for congressional hearings or for 
committee or commission work. 

For your information I also enclose some data on myself. 
Sincerely, 

Henry Kroeze, 
OKairmant Departments of Engineering. 

Enclosures. 
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There 1$ no doubt that the movoment In the U.S. to change 
to the metric system will gain momentum, even if the 
government does not pass a metrication plan. lE'a will k>e 
In the thick of lt> so they she Jid prepare for it now. 



HcNKV Kmmjk. Univcniiy or WiKoiuin Center Sytiem. Waukaha, WiKontin 



When 34-24-34 becomes 86-61-86 



Some readers may kiill aUi, "It the 
metric ty^tm really (uiiig m come 
lo ihe U.S.r I'o answer lllii que** 
iloflr all one hat lo do ii tcjd Utc in* 
creasing number of. artidct in iKws* 
ia|ier» aiid ina|{ai{iiet on kub- 
\tct. Some induuiies, such a» oiiiu<»l 
and idunnauuiuil, adi*|iieu die 
meuk ty»iem yeai» ago. and more 
and more companies are embracing 
it llie new l>\ml>Pinto en|{{iie 
plant, wlilcii ii being built in Unia. 
Ohio, will be toiupletely metric. In 
order lo lurvtvei lupplien will have 
lo Ibllow suit. Rcreiitly NASA and 
the aerospace industry went metric 
Scieniisu usually convert unibltms 
lo metric terms before uarun]^ toex* 
plore aoluiioiis, especially iii the 
fields oT physio and durinistry. 

Is tliere a vulunury |Auli fur 
dunging to tlie metric system? It 
uTUittly lifoks like it. The Rudely 
oT Automotive Kngiiioen tuiw r^ 

J|uirek that in all uriiclcs submitted 
ui publiaitiuii, dimetisitmi given 
in our |iresent "English** sytiem 
<now aboiuduiicd by the l^iglidi) be 
rollowcd by UHtrii; sytteiti uiiiu In 
bradietti and dravrings must be 
dual dimeituoiied. Refeicnce l.llte 
new AferAiHcty'i iUndbouk (I9di 
Kdition) atogiiitcs the worldwide 
move towards use of ilie **nieuli' sys* 
lem iniernatioiuir; S7S pages of 
the 2.420-iMge vi4unte coiiuin met* 
ric units. rurniul4s» and eaplatu* 
tionsi Reference t ^Several engineer* 
ing atid ciigiticeritig-telatcd Micie* 
ties liave etidonrd adotitioii of the 
metric system liy the ifjti. Tlw fact 
that such cu«npanies a* Cetural l^lo- 
tun. Kurd, ikloit J'uol, EatelliN 

lairtSTvjit 



Bcndiki IBM. and oilien are coop- 
erating with the Sodety of Manu* 
faCiUring Engitictis iti the produc- 
tion of a video tape for slmwlng on 
educational television could be in- 
terpretb'l ui J gentle push for m 
diaiige. 

Many organiiatioiu ate engaged 
in iirepariiig their mentlien for die 
switcli. The Aiitvrican .M.tnagcnwut 
Association recently lield a semiiur. 
"AtLtpiing to the Metric Syuetn; 
Managing Uie Changeover.** 'I'lte 
•letnaml lor i|icaliers .ind initructora 
by unitNis, empluyen* assodiitotts, 
service dubs, technical societies, 
and institutions Itas Increaicd ere- 
nictidiHidy over the last few months. 
Tliiv demand may be Uie result oC 
tliv VX metric study rqiorted lo 
(kMigaisluJuly IV7I. Relereiae 1 

Wtiydwiiot? 

In Auguu IOCS. Congrctt passed 
fublic l.aw 90472. wlUdi auUior. 
iied the Sccreury of CommenT to 
make a study to detennine the ad- 
vantages and disadvantages of in* 
creased use of the metric system in 
tlic United State'., litis **Kletric 
Study Ait * ¥r4* Uie rusult of lotig> 
time cObru by Senator CUaibornc 
Hell (Oem.. Rliode Island) and Con- 
grosmaa George K Milter (Dem.. 
Calilbniia), who were later joined 
by Senator Robert I*. Griffin(Re|K. 
Michigan). Its passage was certainly 
lielped along wlien the Englidi dc* 
CMlcd to go metric it> ltN»5, and Uieir 
ionnrr domiiiiont surtcd to fiJIow 
Mit during the tieat few yeatv At 
ihif lime, over ikl peiteot ol the 



world's population uics the metric 
system. As oT November 1971. only 
the folloH'itig countries are holding 
on to their own. or the old "English'* 
system of nK*asurmieni:^ Barbados, 
(flumbia. Ghana, l.iberu. Musiat 
and Oman. Sieiru Lcime. Sttuiliern 
Yemen, I'oiiga. Triiiidud. atnl tlie 
United States. 

'I'lie report to Congass W4s made 
in July or 1971. Rdcreticv i. It is 
tlie tesult of a very tlitmiugh. un> 
biased study. 'I'lMHiiands of pe(«|de 
from all walks of life were inter- 
viewetl. The study was lanied out 
by the National Bureau ot Stan- 
dards, witit many groups |Mitiii- 
patiiig (such as wdghis and mea- 
sures grou|>»* snull ImsitH^s. tiaile 
associations, cutnumvr eduiaiimi 
grou|fs, state ami baal gtivettiuM-iiu. 
farmers, federal civilian agvtH'iix 
tlie Peinagiin. inotvuimul suiictie\ 
[indnditig AIIEJ, iiidusiriiv lumie 
economists, labor unloiu.ciluratois. 
ami lite intcriutiuiial tiaile). 'I lie 
tstfdvc voltimes of ilaia ate tun- 
detised in the rrpiiit lo (Uuigms. 
The report gives both the pros 
and cons of tlie metric sysieui. 'Iliis 
stndy cleariy diow« that tlie ad- 
vantages of going ua-tric far out* 
weigh the diwdvaiH.iKi*s. Here are 
someoftlic resul*sul iln* study: 

• Manuractutets voted 7t) penent 
yes when asked if intttawtl iiietru 
tisage would be in tlie Ittxi iiiteuM . 
ol the Utiitrd .Statn. and tlu*y are 
the petitde wlm have to |My tlie 
hrgest share of tlw bill. Wlicti ttMMC 
wli.i voted yes wvtc asUtl Imiw tin* 
change slkNitd be aaiini|»lisliiil. on* 
ly 7 |M»ictu of Uirni stHttl liir nti 
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W/?wre I. in m swvry of nwHufiit. 
lur*Hg tomfmnirf, h»tf lh»Hk the 
th«Hgr to mrlrn iytirm sftituM b* 
pxonrammrd /nr m6in yrnr prriod* 
a quMrl^r beUnie tl toutd be 
nrrnmplithed in Iru timt. 

fiKurr 2, Bnthft litttrinhtrfm imtm- 
tn^t mrtrhntion. 



cwinucTitft iiCM'wr 

»CI«IC WtlfiN 



CUClRltfi 'WVITt* 

ft rate fti«owo» 

HTIItC trJMMMrt 

icTfic ffccucn c mtci^iMi 

XWIC CCMmitlKM 



•«ntc NmcK « mn«i«u 




I A nMCO OWWCMK »Klt« OtflMB ^IO« lOIH 

*t»<iis»r Nenimc iim/quiiriiifiu v*ap « 

lines MU M MklUM M t*i»«Mtll. 



program. 49 pefYcni fa^tired a iwin- 
daiory coorditiaieil nationMt pro- 
Rram, ami SO pcrcciii favoint a vol- 
unury tnurtliiiaicd itaiionat |>ro- 
gram. 

• Non-lnanul4cturir^: buiinfttn 
aiiiwacil ihc same ouculon u fol- 
lowt: 6 mrreiii ikm i know or no 
answer. II percent no ptuKram. 24 
ficrcrni naiktnal vuluniary pro- 
gram, and 62 pctccni naiinnat man- 
dainry pnigrain. 

• ITk majoriiy in each group 
imllcd favttrcd ihe metric %yutm 
Ediuaion arc ncsirly unanimout in 
ihfir cmloiMmmi. A sur\'ey by the 
Sur«iey RtKarch Cenirr ol the Uni- 
vcnity of Michigan ihowcd that the 
general public knew my liiUc 
about the metric tyticm However, 
ilioie who ivete f imiliar with It. or 
knew lometliing .ibout it. favored 
it. 

How Iohq Io diflfiggT 

Figure I illu«tiatet the vaHmu 
lei^tht of iranvition Mefmcd by 
I bote tlut were |wllitl In the manu* 
fat turing indiutty. Among ihr lied- 
erjl civilian af;emin pulled (SM 
ropunict were received from 55 
agencies), 72 pcrrvnt lavorrd .10 
years, nrhile 25 percent prefrrrccl a 
•honer ' period, aitd 5 pcrrmt a 
longer period. Cuprricnces in En* 
gland have ilumn that 10 yean b 
indeed a realistic choice for a traml- 
lirni period. Figure 2. Ten yeais 
wirthi provide ample time to en- 
sure a crista>rrec cnnvcrslon with a 
minimum of operating ictbatU at 
a minimum cost 



Boummwo ooiwovniiiOfM 

The govrmmcnt study shows that 
it will d«ru*itely be advantageous 
for our ecoitomy to switch to the 
metric system. Vherr will be a loss 
of exports if we do not change. 5tv- 
erat companies h^ve eome up with 
estitnaics of wliat it would com 
them if no switch is made. Reference 
4. It is estimated that the initial in- 
vcstmenu reauired for converting 
to metric will be lecovercd rather 
npldty through our improved ex* 
port petition (better acreuibility 
to foreign markets, which will im. 
prove our lialance of payments) and 
savings through simplifkations 
(eliminatitig ctMty eirort). Some 
fdiicjtors ettimaic that the educa- 
tional proccM msy gain 2 yean 
when the mettle system is adopted 
(no more fhiciiom and no more 
haid-to-n-mcmber ronveninn lac* 
tors betwtrn the diOiTcnt uniu of 
Irngth. area, volume and freight). 

Figure 3 shows the economic ad* 
vantage. I<»r the manubctiiring sec* 
tor. of changing to metric by a 
plait 'llien: are iodicitiom that if 
no plan is adopted, the United 
Sutes will go metric anyway, but it 
vroiild take 50 yean before the 
changeover would be completed. 
After these 50 yean, the reoivcry of 
looes and rcqurrcd in^cstmenu will 
staru irlth tiKal cou recouped after 
about 80 yean, case A; and after 85 
and 90 yeart for cmcs B and C If 
the changeover ii planned lo take 
place over a lO-yrjr period, the re* 
oouping sHlt Mart after 10 y«at«. It 
vrouhl ot OMipleft in 20. 90l and 



S7 years respectively. Ca«c A as- 
sumes a total annual ciist for the 
changeover period of 51-5 billion 
($l.t) billion base cmt and $05 bil- 
lion dual cajiaMlity). F«m cases B 
and C. these assumed annual costs 
are $5.0 billion ($2.5 billiim + $0.5 
billion) and $4.5 billion ($l.tl bil- 
lion + $0.5 billion). The only dif- 
ferentxs betsircen cases A. B. and C 
are the diflcreni base cmt asitini|>- 
ttons. CaK A. for instance, assumes 
a total hue cost of Slo billion. A 
later start of the dungeover %rilt re* 
suit in a higher bate coat. 
' From the report to Congress it 
may be concluded that : 

I- 'llie metric syuem i^ gnii^ to 
be intrcxiuoetl 

2. M<Mt probably there will be a 
planned changeover. 

S- The changeover time will 
probably be set at abmit 10 years. 

4. CoiigrcM will prohaMy ap- 
pru%e a planned diaiigeovrr to ihe 
metric system within the next 2 
years. 

Mtlflo gyattni mmI IC 

From the |Mevious cimclu%i<iiii. it 
would appear that tlie aoiHirr your 
company staits planning for full- 
scale introduction to the metric sys- 
tem, the better. There arc man^ 
areas where lE's will be involved ^ 
from the planning ^tage to long af- 
ter the transition has been com- 
pleted. A suivcy of tlir manuiKtur* 
iitg industry gave the distribution 
of the csiimaicd cosu of dunging 
10 metric shown in Figure 4. Note 
that industrial engine e r! are in* 
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volvcd dinciljr or indirectly with 
•II ihc artai covcttd by ihe churt. 
Many compaiiio may reqiilic en- 
ira help in ihcir IE «fe|urimemt 
during Ihc irantiiion prriod. Scvetal 
area* appciir lo ir(|uire tprcial ai- 
leniionby lE't. 

CorpovMplMuilAg 

A plan muu he citahliiheiL Areas 
of change 4re to be l«lemificd Lven 
ir the tovctnnieiii would not take 
any action, a tianing time far the 
changeover muu be agreed upon 
and Khcdulct let (both for e«|uip> 
mcnt and producu). ThU wiU give 
lE'ft the opportunity to plan fbt the 
eliminatiun ol' obiolcte equipment 
and methods, lliey will alio have 
the clianve to upply value cl^{illcc^ 
ing to piiu and pniducts. *l1ie 
changeover periul will be an op- 
iwrtune limr to itcvHiip laviiigk by 
MOiplificaliun <if |iroducuaitd parts, 
and elimination of pans. Furthrr, 
the costs of rcditnemioning paru 
and retouling will be reduced to the 
extent thai |miu are eliminated. 

TrsMng 

It is natural Car the IE depanmciu 
to ttke part In training pfugiami. 
Thcw training pnignum can be 
rather simple, but should be planned 
very carefully. The wur^ thiiig one 
couM do is Just give the produciion 
personnel a aet oT ihccts with coo> 
vcr%l«iii laciurt and let them uratle 
alone. 'Iliis has been done and it 
irtaics a very hoailr aumiiphcrc. 
*l*he best approMh appears to bp 

lt|>Ul9X||g 



to ajrange Mmie Irahiing scsdons 
that are dcitgned to firu elimin^ie 
tlie liear people may ha\« lor die 
metric system, which U lomtibinf 
new ami strange to thetn. Don*i Ibr^ 
get that it look time to learn to 
work in ilie English system, and 
many of il»e uninSormed may think 
that ilie nieuic system is Ju»t as 
comptkated. 'Iliey don't want to go 
through another trovbleiume lcam> 
iiigprucessb 

Ilie rullowing training schedule 
has proved succcsiful: 

I. Explain what the metric sys-* 
tew Is — juu aiioilier system of 
meaiunng with diflercm base units. 
For visualitaiion of tfie base unliik 
tomraie them with tlie base uniu 
of the Englidi system <a meter is 
approaiiuairly equal to a yard plus 
10 |ierccnt« etc.). (Appniaimsu^ 
INIiuiuuics) 

S. Eaidaln the use of iwcfiaes 
<dcii. oenU. wilU. etc). (10 miuutes) 

1 Compare working in the met- 
ric system with woriii^ in the En* 



CngfnMn Jmnl Counnl Aai ri* 
Ublitktd^Mettic Aifielfosfiiify 
Com*eriiofi lu thr metric lytfrM. 
Avdrri.4 /. Tayl^, a senior 
mtmher, npmtnu m ihii 
imneL He yill welcome your 
commenUniet on tomteniom. 
liftue dirtclyQureorwetptmdente 
lo: ffederick L. Teyiar, DepmU 
otrnl CkieJ, Hoom 42%» Induy 
IrkI tufiineering Reteenh, 
Wettem i>letirie Omp^itf, 12$ 
BromfiMqr. New York, Nrm Ymk 



glish system, (tu minutes) 

4. Caplain the temperature 
•cales. (Optional)<l0-I5 minutes) 

I Doom sample problems in 
both the English and meirtc sys- 
leoN. followed by a practice session.' 
<90 minuus) 

6. Show some edumiional aids 
<ror self-Instruction) Ibr reading 
metric vcmin calipers, miaonieters, 
and dial indicaiurv (50 tu 60 niiit- 
tiies) 

It would be lielpful tu make tliesc 
aids avaUable so thai a penxm can 
review them in private and pr^ 
gresa at his own speed, llicse and 
other aids are available ftom scv- 
etal sources. (One source is Metric 
Consultanii» 21720 West Nunh 
Avenue, Broofcheld. Wisconsin 
SSUOft.) 

7. Explain the rcaiMis behind 
lite cliangeovcr lu the metric* sys- 
tem, a diinission of ihr report to 
Congress. (lW-30 minutes) 

8. DIxuss aids avaiUble Ibr get- 
ting used to vKirkiiHi and thinkii^ 
in metric (tables, eu.). Rderencc 5, 
and liow to make your own conver> 
slon deviers. minutes) 

9. A question atid answer period. 
(»M0 minutes) 

' llie total progiam should not 
raouire mote than '4 houn. *l1iree 
l)«Vhour perimK or two 3S*hour 
periods, are much more effcrtive 
than one 4*hour session. Also. plen> 
ly of handouts shuuhl be provided* 
such as Kcfcreoces ft. 11^ and 7. 

AIIE chatMcis cuuld piovide a 
real sctvire by holding kxal train* 
ing sCTsioos. lfowf%Tr, it might be 
netrssaiy lu hukl a few regional 
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Fifptrt J, The etmomtc cdi«ntogr 
o/rhanpng lo mfine by pUn. Out 
A uiumes « loial annunt eo$lfrr 
Ike rhangtwer pffiod ^ $iJ Ul- 
thn: Otie B, billion, ^nd tkit 
C,$4J billion. 
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icmiiun 10 iHvppre lE's to praeni 
Mch KMiom. 

IfivMlofy oonlral 

During the irantiiinn period ii will 
be neccuary 10 have diial ptru 
(non-meiric and metric) invemo* 
rics. The lE's shoidd ptefMie lor 
this, and nuy luve 10 ocvriop pn>> 
poiab for lemporaiy innvaicd 
ipace raqiiiremcntk Alio, they will 
probably be lequtrcd to advlie 
when 10 diiconiinue carryliig nun- 
metric parts, cAme up wlili pitm 
and propoiala for rvduciioii of the 
number of pru to lie kept in luxk. 
and lottUUiih imentory llmiiion 
the new metric imti. It wilt give 
them a oiK)e*in*a*iifeitnie opp9riiini* 
ly to propote an economaiing pro- 
gram that will ©nki co»i% incuntd 
at a result of prenuiure nbiolc*> 
cence of tome lonlt. madiiiiny. 
and parti. 

W««fciiicMiii«mrnt.llineuniu« 
hourt, mtnulct. decimal hmin — 
will not be alRcied. Hoit^evtr. sun* 
dard dau related to English*tystem 
dimcndom — eg., a ubie of time 
tiandards for a cutting operaiion 
bated on ranges of material thick* 
nets hi imh«a — mutt be revised 

Probably the most difficult nrob* 
tern in work measureinent will be 
met in the ftr«t stages of chang^ 
over. Operations involving mca* 
ttiitment of parts or materials nay 
he slowed until operaton become 
accuicomcd to metric dlmemloni 
Sdutions will have to he found ior 
these prohlems of tepipoeary ic^ 
ductloaa hi pcsformaooek 



Forilltfesptanning. Oinientiomof 
buildings, bays, aisles, and all kinds 
cf e«|uipmriit and materials will 
change cvi iituall). *l*his means that 
plant and office layouts — including 
e«|iiipment and lumiture — 
will have 10 he changed to meuic 
dimensionn In fact, there may be a 
period of diial dime nv-onit^. 

!E*t witi be involved in many 
more arrjt of the changeover 
prorcti. which will be difiitrent for 
each indiitiry» and each ccmtpany. 
They mtiit be flexible, and will re- 
quire coiMiiiuoui attention. 

(1) "Siandardi Scene." ^uroMiofiiv 
£nginrrnrt;,Octi>ber 1971. 

(2) OlMrg. E.. and Jones. K. U., 
hUrhlntrfi H^nHbook, lOth 
EdiUon. New York. New York, 
Indusirlal Press, 1971. 

(S) A Metrir Amerira: A drtision 
wko9c lime kat rome. National 
Burrau of Sundards PuUira* 
tion Na 315, Washington, D.C. 
Superintendent of Documeois. 
VS» Covemmmi Printing Of* 
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FPO New Yobk. N.Y., February 22, 197^, 



UJ3. Smate, 
Washingtimf B.C. 

Deab Senator Maonuson : The Stars and Stripes newspaper recently ran an 
article quoting you as saying the Senate Commerce Committee would commence 
hearings February 29th to consider legislation that would put the United States 
on the metric system. 

As Chairman of the Senate Commerce Committee I hoiie you will suiiport the 
metric bill and encourage other Congressmen to do tiie same. The increasing 
international trading of the United States warrants our country abandoning 
the English i^stem of wdghts and measures. The United States is the only major 
country still on the £higllsh system and there are only nine nations still on tiiis 
archaic system. 

After living in Germany for almost two years my family and I have seen 
through experience that the metric system is far superior in use and compre- 
hension over our current English system. 

Although converting to the metric system might not now be popular with most 
Americans it will, however, one day be popular with all our citizens who will be 
thankful to those who were instrumental in changing to the metric system. 
Sincerely yours, 



Society of MANUFAcruBrNo Bnqineebs, 

Dearhom, Mich^ February 2S, 1972. 
Subject: Senate Committee on Commerce Hearings on U.S. Conversion to a 
Metric System of Weights and Measures— February 29 and March 1— Senator 
Daniel K. Inouye (D-Hawaii) presiding. 
Mr. Hbivbt Lippek, 

Staff Oounself Senate Omnmittee an Commerce, 
Old Senate Office Buildinff, Waahin^on, D,0, 

Deab Mb. Lippek : As a result of our telephone conversation of yesterday, I 
am pleased to submit, for the hearing record, the following official policy of the 
Society of Manufacturing Engineers concerning the U.S. conversion to the metric 
system. Appearance before this Hearing Conunittee by representatives of the 
Sociely of Manufacturing Engineers, unless you would wish further clarification 
of this policy or our organization, would not cover any items substantially differ- 
ent from those contained in this letter. 
This policy is as follows : 

"To serve the best interests of its membership and industry, the Society 
of Manufiicturing Engineers endorses the use of the International Metric 
System of Units ( SI 

It is the intent of this policy not to cause change of the established stand- 
ards dimoisiMis, tolerances, and specifications, but only to relate to con- 
version and use of the SI Units. 
This policy was originally recommended by our Inspection and Quality Ccmtrol 
Division, was approved by our Technical Council, and recommended to our 
Executive Committee and Board of Directors, who finally approved it as a matter 
of Society policy. 

During the course of the last two years, the Society of Manufacturing Engi- 
neers has presented many major programs on the metric system for its members 
and for industry in general throughout the United States. Attached are several 
papers resulting from these programs, along with a sample brochure concerning 
the subject matter of the programs. As you can see from the attached brochure 
on the Society, we are a major professional Society of approximately 60,000 
members who operate in all areas of the manufacturing spectrum and in all 
industries. The bulk of our members are concerned with the management deci- 
sions necessary to convert, along with the processing, tooling, and production 
problems which would be inherent in a conversion to the metric system. 

Recently, the Society, in cooperation with the American National Standards 
Institute and General Motors Institute, produced an hour-long video tape entitled 
''Metric Orientation for U.S. Manufacturing Industry.** This video tape has been 
made available to our 200 chapters, to other professional groups, and to industry 
in generaL A list of the participants and f heit organizations, along with their 
subject matter on the tape, is attached for y^ur iuformation. 



Donald L. Bubson. 
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The Society is the sponsor of the American National Standard (B87 Decimal 
Inch ) which has been in general use in industry. 

Please let me hear from you if we can be of further assistance to your com- 
mittee. 

Sincerely, 

Bebnabd M. Sallot, 
Asaiaiani Oeneral Manager. 



Indian River, Mich., February aj, 

Mr. Hbnbt Lifpek, 

Old Senate Offce Building, 

Waahingtont D*0, 

Dbab Mb. Lippek: Unfortunately, I will be unable to attend the hearings and 
testimony regarding the National Metric Study and on Bill S. 2483 on Feb. 20 
and Mar. 1, therefore I am taking the liberty as a private citizen, to pass to the 
committee my views on the subject in the form of a sample draft bill (attached) . 

I believe this draft represents the type bill that will be required to satis^ the 
varied requirements of the many segments of our society, including those that 
now believe the metric system has no place in the United States. Probably many 
of those will find that after five years of exposure tlieir needs have changed. 

I will appreciate your making this information a part of the records of the 
proceedings. 

If at any time I could be of assistance to the committee please call me. 
Sincerely, 

William K. Bubton, 

Metric Conaultant. 

Enclosure : 

Sample Draft by William K. Burton — Mbtrio Consultant (Former 
Manager of Metric Systems Development, Ford Motor Co., Rbtibbd) 

Based on strong indications in the National Metric Study, undertaken pur- 
suant to the Act approved Aug. 9, 1908» that it Is in the best National interests, 
I recommend that Congress consider ; 

A bill to establish a program for the expansion of the understanding and the 
use of International Metric units measure and increased participation in 
International Standards activities in and by the United States. 

£fco. 1 

Be it enacted by the Senate and House of Representatives of the United States 
of America in Congress assembled, That there is established, under the general 
auspices of the Secretary of Commerce, the United States Metric Aid and Coor- 
dinating Commission (hereinafter referred to as the ''Commission"). The Com- 
mission shall have nine members, to be appointed by the President, who shall 
represent (a) business, (b) lalM>r, (c) education, (d) science, and (e) tech- 
nology. Each member shall be compensated at a rate not to exceed $150 a day 
each day during which he is engaged in the business of the Commission and 
shall receive travel expenses while away from his home or regular place of 
business in the service of the Commission. Members of Congress or other 
Federal employees shall not be entitled to such compentation but shall be reim- 
bursed for expenses incurred while in the service of the Commission. Bach 
member shall have a five year term and may be reappointed by the President. 

8eo. 2 

The Commission Is charged with the responsibility of establishing and imple- 
menting a plan to accomplish the broad objectives stated in the introductory 
paragraph of this bill including — 

(1) That the United States expand the use of International Metric units 
of measure deliberately and carefully ; 

(2) That this be done througb a national program established and coordi- 
nated by the Commission ; 

(8) That the Commission offer to and solicit from the various sectors and 
interests of the society aid and assistance to assure that the interests of all 
concerned a re considered ; 

(4) That priority be given to educational programs to be carried out hi the 
Nation's elementary and secondary schools and Institutions of higher learning. 
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as well as with the public at large, designed to enable uU Americans to tliink 
and work in metric units, to the extent that they now think and work in cus- 
tomary U.S. units of measure ; 

(5) That appropriate representatives of American enterprise participate in 
International Standards activities ; 

(6) That in order to encourage efficiency and minimize the overall costs to 
society, the general rule should be that costs incurred in the use of metric units 
of measure will lie where tliey fall ; extraordinary costs resulting from new 
National Standards that cause configuration changes (not proprietary) to com- 
ply with new International Standards in the manufiicture of standard parts 
and materials (shelf items) shall be reviewed by the Commission or its Review 
Board before consideration of incentive recommendations; costs related to the 
development and implementation of educational programs shall be reviewed by 
the Commission or its Review Board before consideration of subsidy recom- 
mendations ; 

(7) The target date to achieve predominant usage of metric units of measure 
in the United States shall be delayed until after five full years of National 
preparaUon under the voluntary program of the Commission ; 

(8) That the Commission shall recommend und the Secretary of Commerce 
is authorized to provide through employment or contractual agreement tlie nec- 
essary expertise to assist and hold consultation with the Commission to assure 
the most sophisticated programs practicable to accomplish this most complex 
assignment ; 

8eo.S 

Bach agency, entity, and authority of the Federal (Government is authorized 
and directed to expand the use of the International Metric units of measure as 
soon as practicable and to cooperate fully with the Commission. Every effort shall 
t*tt made to avoid undue pressure on the private sector where confiict over meas- 
unonent unit usage is imminent 

Five full years after the Presidential appointment of the Commission Con- 
«re&o will reconsider the necessity of further legislation to achieve predominant 
metric unit usage in this country and will be guided by conclusive and factual 
reports from the (Commission during the next five years. 

8eo. S 

The (Commission shall transmit to the President and to each House of Congress 
annual progress reports beginning one year after the date of the complete Com- 
mission appointment 

8eo.6 

There are hereby authorized to be appropriated out of any money in the Treas- 
ury not otherwise an;>ropriated such amounts as are required to carry out the 
provisions of this Act 



Burns and Roe» Inc., Oradell, NJ., Fehruary 
Hon. Wabren^ O. Maonuson, 
Senate Office BuUding, 
Wctahfngton, D.O. 

Deab Senator Maonuson : I want to thank you again for your invitation to 
testify before the Committee on Commerce regarding S. 2483, the proposed metric 
conversion plan. Unfortunately, because of late-developing business commit- 
ments, I find that I will be imable to be present in Washington on the days in 
which the hearings will be held. 

Bums and Roe, Inc., has been examining the impact of the metric system upon 
its operations and the industries that it serves. In my opinion the conversion of 
Bums and Roe's engineering and design work to the metric system can be accom* 
plished with very little difficulty since the power, process and the environmental 
industries are using Uie metric system to some degree now. Chemical, electrical 
and nuclear engineers are trained in the metric system and use their weights and 
measures in nudear reactor design, chemical process design, environmental 
process design and electrical equipment design. The civil and mechanical engi- 
neering fields are now starting to adapt codes and s^ndards to the metric system. 
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The program of tax allowance for conversion in the machinery field is needed 
in order to accelerate the acceiitance of the metric system. I also believe a similar 
i>rogram is badly needed In the construction industry where the training and 
education will be even more challenging because of the diverse educational back- 
grounds of the people in tbts industr3\ 

I believe the ten-year schedule for the complete conversion to the metric system 
is reasonable and should be initiated immediately. Tliere is obviously going to lie 
increased costs associated with the conversion but it will also mean increased 
employment in some areas to accomi>Hsh the needed change. With the high 
unemployment at this time the implementation of the metric system conversion 
should generate badly needed work for technically-trained people. 

Once again, I regret that I will be unable to testify regarding this matter; 
however, I hope my above thoughts are of interest to you. 
Very truly yours, 

Kenneth A. Roe. 



Simpson, Qumpertz & Heoer, Inc., 
Cambridge, Mass,, February 28, 
Bit ; U.b. Metric Study and Legislation (S. 2483) . 
Senator Bd ward W. Bbookb, ~ • 
John F. Kennedy Federal Building, 
Boston, Mass, 

Deab Senatob Bbookb : I understand that hearings will be held on 20 FebViiary 
and 1 March 1972 under the chairmanship of Senator Daniel K. Inouye, dealing 
with metric conversion. 

I have nothing to gain proftoslonally or financially from such a conversion to 
the metriq (SI) system of measuremaits ; but I feel that such conversion is 
vitally important to the United States. Some of the reasons are : 

1. We badly need a more rational system of measurement to simplify de- 
mentary and advanced education, to simplify computations in commerce and 
industry, to avoid errors and mlsreadlngs, and to improve measurements in in> 
dustry and engineering. 

2. The United States should Join the rest of the world in a unified system of 
dimensions, to improve its competitive position which is significantly weakened 
by merchandise made to non-metric standards. 

3. The metric system is of great significance to consumers, as the simplified 
measures and conversion methods allow easier checking and comparing of mer- 
chandise. 

4. Metric conversion will encourage general standardization of dimensions. 
This will be a tremendous hdp in reducing inventories and simplifying design of 
everything built In the United States. The construction industry will greatly 
benefit from the change, and costs may be reduced due to the lower capital 
investment required and the simplified measuring methods. 

5. Metric conversion will improve communications with other countries espe-^ 
daily in scientific and technical fields. 

I support metric conversion as an engineer and citizen. I would appreciate 
your support of S. 2438 and associated legislation. 
Sincerely yours, 

Webneb H. Gumpebtz. 



The Confebbnoe or Fedebal Bnvxbonmental Enoineebs, 

February 28, 1972, 

Mr. Henby Lippbk, 
Staff Counsel, 
Old Senate Offloe Building, 
Washington, D.C. 

Dbab Mb. Lippek : Our Conference has learned that hearings are about to be 
held in connection with the proposed adoption of the Metric System of Measures 
in the United States. 

Enclosed Is a true copy of a Resolution on this subject that was.passed unani- 
mously by the Conference at its annual meeting that was hdd 19 November 
1909. 



175 



171 



We rpquest that this Resolution be made a > ?.rt of the record of the hearings. 
Sincerely yours, 

James H. Lr Van, 
Executive Director. 

(Enclosure:) 

VirSOLUTiOW 

The Conference of Federal Environmental i. tgineers hereby adopts the follow- 
ing resolution : 

''The Congress of the United states is urged to follow an orderly, systemutic 
program to Implement immediately the adoption of the Metric System of Measures 
in Uie United States. A program should be iinplementefl in well balanced stages 
to permit all American citiztJis tj become gradtieOy familiar with Uie new system. 
A ten year staging period should l»e 4ev<dloped k^:;ring \/hich a dual system should 
be used to enable everyone to becou^e familiar with the Metric System in every- 
day life and industrial and Ct^mmeroial activities. The teaching of the Metric 
System to school children at all ages should be encouraged, >jeginning now. Each 
State should be encouraged and advised to enact legislation and procedures 
wherever necessary to conform to the National i'olicy. 

''This program id considered by thts orgai-lzation to l)e essential to maintain 
the position of the United States in inleniational trade ant? technical relationship. 
It is necessary for the continuing dffieiency of the United States especially with 
regard to engineering and scientific afTrirs as related to commerce and industry 
with practically all foreign countries who have adopted or are in the process of 
adopting the Metric System." 

Passed by unanimous voto, after d:3cu88ion, at the annual meeting held 19 
November 1068. 

S. J. Ware, President. 
James H. Le Van, Secretary. 

A true copy. 



College Park, Md., February 28, 1972. 

Hon. Wabesn G. Maonuson, 
Ohaimtm, Senate Oommeroe OomnUttee, 
U.S. Senate, Washington, D.O. 

Dear Senator Maonubon : The following statement, highly crltico) of the U.S. 
metric study and strongly opposed, to legislation to convert this oountry to the 
metric system is submitted for your use as you deem app^.'opriate. 

The conclusion I reach on this vital issue, and the ai^gtmients supporting them 
are based on nearly 3 years of intensive investigations of the pros and oons, in* 
eluding 18 months with the NBS metric study team serving as consultiaiit to the 
manufacturing industry and the NBS in developing surveys, analyzing data, 
and interacting with industrialists in these activitiea I have written severdl arti- 
cles on metric nutters, including "A Midstream Look at the U.S. Metric Study" 
in the April 1070 issue of The Magazine of Standards and "What To Do When 
Metric Comes*' in the December 1070 issue of Professional Engineer. I recently 
completed an unpublished paper "Small Business and the Metric System** as addi- 
tional background material for the House Small Business Committee. 

Most of the material in the enclosed "Statement** was drawn from a compre- 
hensive article I am preparing for publication in the very near future. 
Sincenriy, 

Oeorob O. Lovell, I.E., 
Metric Conversion Oonsultani. 

Enclosure. 

Passage of Senate Bill at this time in our history could well pn>ye to be 
a classic case of economic hari-kari. Most Congressmen, as with most citizens, 
are too preoccupied . with other pressing national issues to be aware of what 
-'going metric** really entails. The estimated price-tag of over $60 billion ^ could 
well exceed $100 billion when we include the large bureaucmtic awjaratos nec- 
essary to carry out any "cooidinated< national program** and the massive assist- 



^ A Department of Commerce estimate In a preliminary draft report but deleted in the 
final revision. 
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anoe which will be necessary to enable the many small busineGses to adjust to the 
new cUuiate; If indeed th^ nuinage to mirvive the dual impact of c)oini)etitive 
disadvantage relative to the Urger concerns and the flood of imports which 
such a national program would trigger (not to menUon the million or more jobs 
lost to labor in the process I ) 

The metric aysten: is a far superior system for the scientist and the chemist 
which explains why engineering and chemical sciences are taught in metric and 
why those industries closely aligned to scientific endeavor such as chonical, 
photographic, and pharmaceutical are on a metric base. But the metric system 
proves impractical for other sectors of our society when consideration is given 
to (1) the complete embodiment of the customary (inch, pound, gallon) system 
in our way of life, in our lan^ge and in our communication with one another j 
.r'.^®.^®^^ ®' converting a highly technical manufacturing society, with 
its interlocking structure of inch-based standard fabricated materials and com- 
ponents ; (8) the virtual impossibility of divesting ourselves of the multitude of 
customary dedgned products woven into the fabric of our day-to*day lives, with 
the result that a dual system of non-interchangeable parts or components may be 
with us for 60 to 100 years or more, in turn requiring a bilingual measurement 
language during this entire period ; (4) the possibility that 1 and 8 may lead to 
an ontraged and resentful popnlace, necessitating forced abandonment of any 
"coordinated" government program mid-stream ( with further disastrous economic 
consequence) ; (6) the uncertainty and unproven significant or tangible benefits 
which might accrue to any specific segment of society (with the exception of 
some multi-national concerns) ; and not least, (6) the spectre of a foreign trade 
deficit which would easily exceed $10 billion per year upon completion of the 
conversion program. . . . 

These conclusions are the result of nearly three years intensive investigation 
of the pros and cons. "Let's Go Metric" is akin to the grass is greener syndrome 
which, one discovers as one wanders into it has potholes and deceptive patches 
of quicksand. The degree of support for converting this country to the metric 
system varies inversely to the degree to which the ramifications attendant to such 
a change are fully thought out When first confronted with the hypothesis nearly 
everyone agrees it would be a good thing for the country. It is a nice innocent 
proposal and is in most people's list of 'good' things. After the question is asked 
and answered, most promptly forget about it However, If the qnestion leads to 
discussion, some doubts and reservations surface as to the practical diflScnlties of 
accomplishing such an undertaking. Then, if in-depth inveeti^tions are under- 
taken, a complete reversal in opinion occnrs, not so much from the massiveness 
of the undertaking, but rather by bringing Into focus the six basic points dted 
above 

VOBBIGN TBADB 

Congress had one overriding concern in authorizing the Department of Com- 
merce to conduct a three-year study and that was an economic one; specifically. 
Would a metric America pave the way for continned dominance in technology 
am total woridwide trade?" It is true that a one measurement based world would 
facilitate international trade by creating a worldwide interchangeability of parts 
and components. The question then arises "For whose benefit and at whose ex- 
pense?" Before Congress opts for a metric America, it had better realize that 
the United States would lose heavily to other technological nations in the scramble 
for export markets, which, incidentally, includes a very nice slice of onr own 
trillion dollar domestic economy. The notion that "goin^r metric" wonld provide a 
panacea in foreign trade is a delusion which must be countered with reality. 

We need but look to onr neighbor Canada for a textbook illustration. Both 
countries produce to the same inch-bajBed standards which, of course, facilitates 
foreign trade for those manufactured products which require precision inter- 
changeability of parts and components. In 1964, the U.S. enjoyed a $700 million 
favorable balance of trade, $4.9 bilUon exported to Canada compared to H2 
billion in imports. By 1000 the figures had expanded to $9.1 billion in export 
and $10.4 billion imports for a favorable Canadian trade balance of $1.8 billion. 
(In 1970, the Canadian advantage was even greater, over $80 billion.) The in. 
creased trade was in manufactured prodncts, especially aircraft and automo- 
biles. I fail to follow the logic which argue? that if both countries were metric, 
the fftvorable balance of trade would revert to the United States. Yet in the 
face of this type of evidence, this fiction continues unchallenged. 

Durfnff the Senate Commerce Committee hearings relating to metric conver- 
sion held lii 1967, on page 64 of the November 15 report, for example, we read 
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the following: "A recent study estimated tliat the United States is losing be- 
tween $10 and $20 billion in foreign trade every year because she is not on the 
metric system.*'!! and the statement continues, '^This export market would 
accrue to us as soon as we went metric!'* This surely is a wild statement for 
if tliere is 10 or 20 billion dollars of business lying around— Where is that 
shrewd Yankee ingenuity and jsharpness which could smell a buck a mile away? 
Well, a little detective work would have revealed that Yankee ingenuity had been 
at work. Yankee shrewdness liad been on the trail, and Yankee know-how had 
persevered to the tune of almost 10 times that amount And this was accomplished 
without a metric shot being fired although; unfortunately, this Yankee business 
did not accrue to our export account. I am referring, of course, to the multi- 
national company phenomena. 

In 1058, while with the Business and Defense Services Administration (now 
Bureau of Domestic Commerce) I wrote a proposed position paper titled "Is the 
United States Pricing Itself Out of World Markets r* The gist of this paper pre- 
sented the argument that instead of engaging in export trade it was more 
profitable in many cases to establish overseas manufacturing plants and capture 
that market on-site and at the same time export to other parts of the world 
(induding the United States) from that location. Higher U.S. production costs 
made this possible and, I reasoned, if that trend continued, it would create a 
serious deficit in our foreign trade niarketjs. (The paper was quietly buried as 
too touchy a political issue.) I claim no prescience for I never dreamed the 
extent to which this trend would mushroom some 12 years later. 

The movement is natural under a profit motive economy. Companies which 
develop and produce a product keep gaining as the product finds wider and 
wider acceptance including export. As the technology becomes more widely avail- 
able, foreign competitors get into the act So, to hold on to their worldwide mar- 
kets, in the face of tariff barriers, high transportation and high labor costs, 
the companies invest in plant abroad and these plants then look around f6r 
world markets. 

Within the past three years, the multi-national phenomena has completely 
changed the world trade scenario and as a by-product scotches once-and-for-all 
the chestnut that if the United States converts to the metric system it will in- 
crease our export thereby enabling us to maintain a high favorable balance of 
trade. Consider the following f&cets of the new look: (1) The U.S. multi-national 
companies in the years 1900 through 1071 have more than doubled their overseisis 
investment in foreign plant so that it now exceeds $100 billion ; (2) The texture 
of that investment has changed, exceeding 50% in. manufacturing plant compared 
to one41iird in 1057; (8) The product of these overseas affiliates now exceeds 
$220 billion, of which half or over $100 billion represents products referred to as 
MS8 (measuranent standard sensitive), for a change in the measurement sys- 
tem would require changes in design and in the mannCacturlng process. Thii 
product i9 now produeed to inch haaed Handards and due to the vagarien of Af<- 
tory now provide insurance from ealamitoua inroads to our economy from metric 
Btandardr haeed produete. To convert this capability to metric standards would 
destroy whatever technological superiority we have in. MSS products. 

Because these facilities produce to inch based standards over $1 billion a year 
in parts and components are exported from the U.S. Added ot this is nearly 
$2 billion in basic production machinery and equipment for new plant In a metric 
world, the cost of this export would disappear for it would be cheaper to purchase 
from domestic sources which are already tooled up and producing to metric 
standards. 

This type of observation holds for any MSS product whether or not produced 
by multi-national. For example, the interim metric study reports titled Inter- 
national Trade <m page 02 with respect to industrial fimteners noted, "If the 
' U.S. adopts ISO (metric) standards for fasteners, its trade deficit will grow 
sharply because the competitive advanta^ will . swing further to foriegn pro- 
ducers who will have had production experience with most of these standards, 
whereas U.S. producers would have to acquire it*' Other illustrationiB of this 
nature are legion but they are ignored and swept aside by those who, having 
but one objective, to "Let's Go Metric," do not want to be confused by the fiicta 
: It is unfortunate indeed^ that no in-depth study has^ been made ; about this 
vital ii«ue. It is easy to make assumptions, deyelqp a rationale and draw charts 
to show tliat bur foreign trade deficit (less export and increased imports) would 
grow to $10 billion or even $20 billion 'yearly following any 10 year transition 
period. In making projections, only MSS products need to be considered. 
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Assume that by 1986 CJongress has given the green light and the 10 year con- 
version period has been completed. According to the International Trade interim 
metric report MSS product export in the 5 year period 1005 through 1960 in- 
creased from $0.5 billion to $13.9 billion. Using that rate of growth, by 1985 under 
normal conditions a straight line projection shows that the increase would be 
about $14 billion for a total of about $28 billion i)er year. If half of this increase 
Ib lost because of loss of competitive technological advantage from metric con- 
version, we are out $7 billion a year. Added to this would be a portion of the 
current $14 billion. If we lost half of this (which includes the $3 billion to multi- 
nationals) we have another $7 billion for a total of $14 billion ! 

On the import side, a similar bleak lecture is obvious. Using the same time 
frame, import of MSS product increased by $3.4 billion from ^.6 billion to $6.0 bil- 
lion. At this rate, imports would grow to $16 billion by 1985. The extent to which 
this would be greater due to loss of technological superiority on the domestic 
front is anybody's guess. It could easily amount to another $8 billion a year. This 
total added to the $14 billion in reduced export indicates a swing of $22 billion 
a year by the time this country has completed its "coordinated" conversion pro- 
gram ! 

There is no question that figure of this magnitude can be attacked as un- 
scientifically developed. Economists are always disagreeing with one another 
on specifics even though they may agree on generalities. There is no question, how- 
ever, that the direction of import/export gyrations pursued here is correct. The 
assumptions and rationale leading to the $2^ billion loss in foreign trade is much 
more sound than the rationale and assnmptions employed to show that there 
would be a net gain of $1 billion a year in export trade, with no increase in im- 
ports as a result of metrication. What this proves is the desperate need, if Con- 
grem still has leanings to pursue the metric proposal, to first authorize an in- 
depth study by a prestigious economist who could look impassionately and ob- 
jectively at the issue and would not bias the results for some self-serving ob- 
jective. Unquestionably he would employ highly qualified economists and indus- 
trial technicians to come up with conclusions and recommendations which could < 
bear scrutiny. Unfortunately, based on past history, they would not quell the ' 
debate. That can only be accomplished by shedding light on other complexities 
of ^e metric maze, mostly of a social nature, and debunking a number of metric 
myths which have been widely circulated. 

SMALL BUSINESS IMPACT 

The Manufacturing Bector. — ^For many manufactured products, the hardware ' 
change would not be a significant factor for only the measurement language which 
describes it wonld need to be changed ; e.g., screw drivers, novelties, furniture, 
and even complicated mechanisms. produced solely for doihestic use. Yet, at some 
point in time, as standard parts and materials are predominantly mannfactured 
to metric standards every manufacturer who incorporates standard parts in his 
product will be faced with the hardware conversion. This would be the result of 
several factors ; customer specification, higher cost of non-metric standard 
parts, and the scarcity of sources prodncing customary standard materials or 
components. 

Any U.S. industry (inch based) that now has a worldwide competitive ad- 
vantage (or domestic for that matter) because of technological superiority 
(thereby making it difficult or impractical to compete on a metric base) would 
And its competitive advantage scuttled if that industry had to convert. An ex- 
ample would be the U.'S; oilfield equipment manufacturers who enjoy a viable 
worldwide market produced to inch-based standards. The software change which 
wonld occur as metric measurement language became universal would not affect 
their markets and it Is inconceivable that they would voluntarily make t|ie 
hardware conversion to metric-based standards. Yes, as sonroes of customary 
standard prodnced materials and components dried, up, they would be forced to 
make the hardware change thereby opening the door to direct woridwide foreign 
competition. 



' A eonvplete jection In the basic series from .which this paper was drawn details the 
difference Detween hardware and software conversion. Hardware means a physical change 
In slu or configuration, whereas aoftware refei'S to the translation of one system to the 
other : e.g., 2.54 centimeters In place of 1 inch. 
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Domestically, the technical aspects of hardware conversion alone would cre- 
ate practical diflknilties notwithstanding any import implications. For some 
small businesBes, this would be catastrophic, for some severe, and others mod- 
erate or trivial. 

Commerce Secretary Sttans in his report to the Congress recommended that 
any changover costs shall "lie where they fall." The small manufacturer find- 
ing himself at a competitive disadvantage with the larger manufacturer may 
not agree with this recommendation, particularly since from his point of view, 
lie is being forced to convert at no ostensible economic advantage to hinu 

Consider a small manufacturer of say less than 10 employees having one 
special production machine, or one each of several types of equipment As metric 
piHKluctlon increases In the manufacturing sector, he will be receiving more and 
more Inquiries or orders to produce to metric specifications, while at the same 
time, his Inquiries or orders based on customary standards will be declining. 
How can he produce to both standards on the same machine? If he employs 
dual dlmensiiHis or dual read-out mechanisms on the equipment, what potential 
errors or reduced production capability would accrue by the necessity of Ids 
employees being forced to work under a bilingual measurement language? 

In the December 1970 issue of Professional Engineer in an article titled "What 
To Do When Metric Cmnes,** I described how products could be produced to 
both customary and metric standards in the same plant — ^But this capability en- 
visioned two assembly lines, one using the older Inch-based equipment to pro* 
duce the product to customary standards and dimensions, the other line using 
new metric designed or existing machines modified to produce to metric stand- 
ards. The small <x>ncem has neither the flexibility, the facllitlee^ nor the capital 
to do this. More significantly, some of the equipment may not lend itself to In- 
expensive adaptation to produce in both measurement languages. 

The alternatives are not efficient solutions which placed the small operator 
at a competitive disadvantage. The use of conversion charts opens the door to 
confusion, error, lost production time, and unhappy customers as those who have 
tried It well know. The small producer cannot afford the time and expense of 
dual dimension of drawings, nor can he expect the customers to furnish dual 
drawings. Bven (so, they also open tlie door to confusion and error, for «uch 
drawings have proved to be cluttered and difflcifit to read. The customer is more 
apt to turn to a supplier who can produce directly to metric standards or speci- 
fications. While this may create opportunities for larger concerns or entre- 
preneurs. It Is nto consolidation to the small concern suffering from loss of 
business. 

These observations point up the need for an in-depth study by a technical 
or engineering oriented consulting firm. Such a study would also enctMupess 
the ancillary proUems of (a)' additional storage requirements which may be 
necessary because of dual stocks of material and parts, as well as dual inven- 
tories of finieAied products, (b) the extent of the need for new metric micrometers, 
verniers, depth gages, calipers^ scales and the like, and (c) educational re- 
quirements. ' 

Technical assistance ft>r the small buslnessinan would also be necessary. The 
negative as well as positive aspects should be Indaded. Many people, unfamiliar 
with the ramifications of conversion might believe it Is necessary to replace 
or scrap all machine tools. Any technical assistance should make clear Just what 
the criteria are for determining .what needs to be modified, what needs to b) 
replaced, and what could be retained aiid used as Is. 

The Non-Manufaoturinff Sectors.— -While the manufacturing c<Hnimunlty would 
be faced with the greatest burden, costwise, of any conversion program, there 
are several non-mannfftcturlng sectors that would be faced with practlciol dif- 
ficulties of varying degree of Impact with the greatest impact falling on the small- 
est businesses. This fact and the possibility of serious x^rcusslons with politi- 
cal Implications If a premature metric conversion Is attempted at the retk^V 
consumer, level provide the basis for my contentloii that sudi a program could 
be delayed for as long as lo or 20 years after the monufocturlng industry has 
metrlcated. 

With respect to the practical difficulties, consider the small dellcfitessen or 
independent grocer. How does he convert his weighing devices concurrently with 
the large chain stores and what costs are there? Will the sun^lier of the replace* 
ment dials or drums on the scales have suchlreplacements on hand on time? Who 
will pay for the Service and Inetallatlon? What scales need to be r^laced or 
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discarded because of the impracticability of converting or calibrating to the new 
units of gram or liter? What about pricing his stoclc which may be in pounds 
and quarts but which he now must sell by the kilo or liter-— or conversely the 
new stock in kilos or liters commingled with pound/quart stoclc? The large con- 
cerns can phase these in or out at his central supply areas, but the small opera- 
tor, does not have such flexibility. All these potential problems need to be fully 
investigated and some form of assistance is indicated, particularly since the 
change stems from a government dictate rather than by a freedom of choice. 

Service Induatriea. — ^There are two more cat^ories of small businesses which 
may face serious problems in any national metric conversion plan: 1. Repair 
services; and 2. Parts suppliers. 

1. For the small service or repair shop with limited resources, the problem of 
stocking a minimum number of popular parts in both metric and inch-based sises 
would become intolerable, not only with respect to financing, but with respect to 
space. Then too, there is the problem of communicating with the consumer. When 
a housewife calls up and says "my washing machine stopped" and the repair* 
man detenmlnes it is a certain pert— does he take a metric or Inch-based part 
for the service call? How does he communicate with the housewife to get the 
proper identifying model number to resolve the question? 

Questions, similar to the above are reviewed by Henry N. Ostberg of Sears, 
Roebuck and Co. in the interim U.S. Metric Study report titled "The Consumer." 
After looking at the magnitude ot the problem, J^e estimated that the cost in 
additional metric tools alone for his company could represent an outlay of $2 
onillion not to mention the cost of revising service manuals and other required 
educational materials. He then looks at the problems connected with repair 
parts inventory, internal company education and consumer education and con* 
eludes that even 20 years is hot an unrealistic conversion fieriod to permit an 
orderly control of repair parts inventory. He considers the external problem of 
communicating with the customer "a problem of far greater magnitude^* for 
"there is no economic incentive for the cu8t<Huer to learn a new measurement 
language" he further anticipates "attitudes of apathy and even resentmenf* 
and concludes that "Above aU, let's not be stampeded by a 'now is the time- 
let's go I* attitude.^' 

Now Sears is a large oiganisatiw and if they anticipate such problems with all 
thdr capabilities of organization and control to segment the difilculties, what 
about the small business man who has no such flexibility? Consider, a small gar^ 
age mechanic ; in addition to duplicate sets of wrenches, taps and dies, and so on, 
what about the aggravation and cost resulting from stripped threads, rounded 
nuts, broken keys and similar failures stemming from the incompatibility of the 
two fastener systems and the ease with which the wrong type can be selected in 
making a repair, not to mention the added inventory and difficulty of keening 
tliat inventory from being comingled? 

2. This latter observation leads us to the parts supplier most of whom are 
small businesses. Anyone who has had occasion to visit a parts supplier is aware of 
the multitude and variety of items in stock, not to mention the investment such 
stock represents. Now c<Hnpound this situation with a dupUcate counterpart of 
many of the items to metric spedflcations. Does he have the space? Can he a(ford 
it? What about inventory control and communicating with his dientele? This is 
really pertinent today with the increasing irresponsibility of hired hdp in deliver^ 
ing the correct slse or model to the repair shop causing still further delay and 
costs, not to mention frayed tempers of all concerned; the repairman, the sup- 
plier, and the customer. 

THE SOCIAL' CHANGE 

While the manufacturing sector of sodety would bear the brunt of the burdeir in 
co8t,- delay» and loss of businiess, the sodal change attendant to metric conversion 
will be much more difllcult to bring about The ftict is weU understood by those 
who would be on the firing line but is blithdy played down by those deliberatdy 
attempting to give out the impression that there is public clamor to "go metric** 

The element of divesting ia the key. This prindple is overiooked by those who 
have l^n abroad and laud the metric system for its simplicity when they return. 
They are correct in their conclusion based on their experience lor they were In an 
envirpnmient completely oriented to metric language and products. There were no 
inch-based measurement phenomena all about them to blodc'the miental adjust- 
ment. to metric. The fuialogy to learning a foreign language is •a propns* here 
for it has been recognized that one has to be immersed in the language environ- 



$ 



177 



ment in order to "ieam" it and "think" in it Their enthusiasm and urging to "go 
metric*' would be in order if vie could get rid of the inch^based ambience in which 
we live. 

Illustrations are endless. The water meters and gas meters are in cubic feet. 
I agree that the solution to Just not change them is the correct one but why 
embark on metric conversion in the first place if we intend to keep the old units 
anyway? A more awkward situation would develop in many other routine fa^ts 
of our lives. Consider, the thermostatic controls in the millions of homes. Suppose 
the new or replacement thermostats have Celsius readings instead of Fahrenheit. 
It may take 60 years or more before the Fahrenheit style controls disappeared 
and all the while people will be forced to accommodate and use two systems of 
temperature reading instead of one. (There is also the practical problem of the 
necessity for half-decrees in the metric scale for one in degree is nearly 2 
degrees in Fahrenheit, 1.8 to be exact At 70* Fahrenheit equivalent to a one 
degree change in settmg may be Just right for the comfort desired, whereas a 
one degree Celsius might be too much.) The 0x12 rug. now 2.7x3.6 (meterH) 
would still be there, as would the 8 foot high ceiling, a quart of milk would be 
.046 liters, a pound of butter 454 grams, and 176 miles between 2 cities would 
l>e 283 kilometers. Yet when one went to buy an 8 foot board, it would be a 
different length under metric standards. 'What size do you order? And of course, 
there is always the nut and bolts. Just what tyfte do you buy so that the replace* 
ment will mesh with the old? 

The point in all this is that none of these will Just be discarded and their 
customary designation must be retained for many years. The pro metric enthu- 
siasts shrug off these truths as mere temporary annoyances. They knou) the 
public will take them in stride. Well, they are not temporary and I'm not so 
sure the public will take them in stride. Inevitably, citisens will ask the question, 
''What am I gaining from all this?" "What's in it for me?" The flippant answer, 
"It's good for you" and "it's good for the country" and "besides its easier" 
Just won't go over. The latter ''it's easier" would be infuriating to anyone not 
familiar with metric units. Nothing is easier when it's new and strange. 

The ease with which England converted to decimal currency from its awk- 
ward pound, shilling, pence system is frequently cited as evidence that metric 
switch-over would be a cinch. This conclusion is a delusion, because the principle 
of divesting was operable. It vrtis a simple matter to take one's coins and bills 
to a bank on a certain day, get rid of it, and receive decimal currency in exchange. 
Since everyone else did the same thing, everyone was immediately in a decimal 
currency environment and within a day or so, everyone stopped grumbling about 
the new fangled money and began saying "Why didn't we do this years ago?" 
The same euphoria would not result in a metric change, for the tol2 rugs, the 
electrical outlets, the myriad of inch based products would still be there. 

This presence of inch-based objects explains also why children exposed to 
metric units in the scho<^ year, after year never learn to "think" metric. As noted 
on page 84 of the metric study interim report "Education" the children come 
to think of the metric system as the one to use when they are doing science 
and the (inch) system as the one to use for all their other activities. For this 
reason, any premature massive educational effort would not be successful. Not 
until the inch based units can be dropped from our everyday transactions, can 
a truly metric oriented educational program succeed. 

Another area of misunderstanding relates to the practicality of measurement 
units. The inch based customary system developed along practical lines. As 
certain units became obs6lete, they were dropped. Mr. Blanton C. Wiggin, Presi- 
dent of Advanced Instruments, Inc., has noted' that "Perches, pottles, poles, 
puncheons, peppercorns, palms, packs, pokes^ and pennyweights have passed 
firom.the scene." To denigrate the system as full of liarleycom* is ridiculous. 
(Note: An inch at one time was defined . as the length of "three barleycorns^ 
round and dry when laid together.?) An inch is defined as ^actly 2.54 centimeters 
and both can be made as accurate as instruments will allow. While the scientist 
in the laboratory may be ecstatic at the constancy, of his dim ensionSr there 
being 9,192,681,770 cycles duration of Cesium 188 in one second, I think the 
run-of-the*mill citizen, the man or woman in the street is satisfled that there 
is 60 secondly in one minute, 00 minutes to the. hour, and so on. . 

•CbnffreMibhar^toeae/ December 1071, "Should the United States Adopt the Metrtc 
System 7— Pro & Con.^* 
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What is overlooked in the concept of measurement units as a set of tooln, 
Just as the meclianic has a variety of tools for 8i)ecitic purposes. The same is 
true for measurement units. When I drive 220 miles to New York City, 1 do 
not correlate the miles to its inch counterpart of 13.0X10* inches, 1 think of 
it as miles. I think of my dining room rug as 0X12 (feet) and um satisfied. Here 
again, illustrations are endless. To get rid of these tools for the sole reaKon 
that the new set has a decimal relationship doesn't add up, for the new set 
won't be used in normal living liecause of that relationship. Where a decimal 
relationship is desired in our current system, it is used. The decimalized inch 
is being used in shop drawings and as every housewife knows, the weighing 
scales at the market show the d^imalized pound on the meat she purchases. 
And who is complaining? 

On the other hand, the metric units have their flaws too. While the centimeter 
would certainly prove to be a useful day-to-day measurement tool in the home, 
there is no handy metric counterpart to the foot The 30 centimeter ruler is 
within a quarter inch, and I suppose it would be given some easy name. The 
same problem exists for our gallon, there is no close metric unit of volume. 

What this whole section boils down to is this. Will the man or woman in 
the street go along with the change? I believe that when the housei;\*ife, mechanic, 
trades people, service people, i.e., over 96% of the citizens, realize what the 
metric switch will mean to their routine way of life in the kitchen, the grocery 
store, department store, service shop, and the rest— a slow bum will develop 
which u^ll grow in intensity when they realize they will be stuck with two systems 
of measurement for years upon years, and, more infuriating, it lias been thrust 
upon them by a bureaucracy which seems to be insensitive to their feelings. 
After all, from their point of view, there is no apparent advantage and many 
obvious disadvantages— and the system is being forced on them. They haven't 
(4>Jected to the inch-pound corstem, they see nothing wrong with it, so why 
bother them with a change? 

I would not want to be a politician facing millions of citizens with their hackles 
up clamoring for a reversal of any decision to metricate. Nor would I want to 
face the million or so laborers when they finally realize that their Jobs have 
disappeared through the massive flood of imports as a result of the ''coordinated 
national program." 

A METRIC AMERICA? 

The closing statements in the previous section remind me of one metric enthusi- 
ast who argued that we should at least try it and if it didn't work, we could 
always go bade to the old qystem. This is the caliber of bureaucratic elitist who 
would be in charge of tampering with the most complex and sensitive of tech- 
liOlogical societies and willing to play Russian Roulette with our economy ! The 
business community better wake up and take a good look at what is going on 
here before it is too late. 

Following the submittal of the Final Metric Study Report and at the urging 
of my friends^ I undertook to write a critique of that study, but I soon dropped 
that project for I concluded the study was too contrived. Now that the horses 
are at the starting gate and the signal to stampede is about to be given, I must 
speak out 

I agree with Mr, Hannigan, Director of Research and Development of the 
International Brotherhood of Electrical Woricers that the study was unable ''to 
identify any major advantages . . . and the glaring lack of information regard- 
ing its impact on a trillion dollar economy." ' I have tried to fill in a few thoughts 
on that score. He also found the study "too narrow," I agree. "It is blatantly 
biased in favor of the conversion." This was no surprise, human nature being 
as it is. The NBS position was known when the study was placed there! "The 
recommendation to let the costs of conversion lie where they fall' will impose 
extreme hardship on those individual: dims and organizations least able to afford 
them." True. Even before I had read his comments, I had submitted a paper to. 
the House Small Business Committee describing this problem in some detail. 

The best written jpatt of the entire metric study was written by A. G. McNish 
on pages IXrthrough XXIV^ PREFAOE of the interim report "The Manufactur- 
ingr Study" titled "Critique on Metrication Cost Estimates in Manufacturing." 
The critique is illuminating, thorough, and to the point What is more illuminat- 
ing is the ftict that the critique was necessary in the first place, for the critique, 
in effect, is saying, 'The cost situdy data are no good and should be discounted." 
I regret that my predicti<m came true that this would happen when a higher 
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authority changed the groundrules midstream, but I am amased tliat a Govern- 
ment agency would go ou public record in this fashion ! 

The charts on pages 100-101 of the Final Report will undoubtedly become a 
landmark in deception and the rationale behind them a classic in obfuscution. 
They are strictly gosaamei^lines based on unsubstantiated facts drawn to sui>- 
port a predetermined conclusion. Mr. William D. Rinehart of the American News- 
paper Publishers ABsociation Research Institute must have sensed this when he 
stated on page 803,' "The National Bureau of Standards has conducted a series 
of surveys to arrive at tiie statistics tiiat are now being jbantered about in an 
attempt to convince people that forced metric adoption is inevituble" and **The 
National Bureau of Standards chooses to Ignore the facts in order to draw graphs 
to convince Congress that the American public, labor, and business are clamoi> 
ing for forced metric." He really hit the mark with that shot! . 

The notion that going metric is inevitable as a reason for doing so needs to be 
examined. This prediction has been made for 200 years now, and it is as true 
(or untrue) now as it has been all along. I do not hold we should take the lead 
by following everybody else unless it is to our advantage to do so. Since it is not 
to our advantage, we should let nature take its course. After all, we became the 
world's mightiest technological nation and wil continue to be so if we stick with 
a winner. Even if it could be proven that going metric was inevitable, it would 
not Justify the large bureaucratic empire which a "coordinated national pro- 
gram" would necessitate. (In fact, I am positive that is really what is behind the 
whole maneuver.) After all, death is Inevitable and that certainly does not Justify 
a "coordinated national program of geoodde." 

The decision to commit the NBS to the three year metric study has proved to 
be a great disservice to that prestigious organization. The NBS is the world's 
peer in matters relating to weights and measures and standards. It has a most 
talented cadre of physicists and scientists dedicated to that end. It Is regrettable 
that a mere handful or perhaps only one person, not even of that breed, led the 
NBS into paths for which it was ill equipped and took advantage of the NBS in- 
experienoe to foster their own self-serving purposes through devious and ques- 
tionable subterfuges which are now coming to the surface— with the unfortunate 
consequences that the NBS worldwide reputation has been sullied. The metric 
problem is primarily an industrial and social problem with the standards questicm 
but one, albeit vital, part of the total picture. If Congress should decide to pursue 
the matter further, it should place any responsibility for carrying out its man- 
date in a separate entity— whether it be a Commission, A^ncy, or whatever — 
and that entity would draw upon the recognized and established Government 
arms — Department of I>efen8e for mrilitaryr NBS for standards, and so forth — 
for the .material it needs to accomplish its mission. 
• As for the basic question "A Metric America?" When the facts are in and 
evaluated, there could be but one c<Miclusion, *This is a decision whose time has 
not come !** 



Hon. Daniel K. Inouye, 
U,8, Senate, Waahinffton, D.C. 

My Dbab Senator Inouye: I am writing to you for the purpose of communicat- 
ing to you my views and that of my company in the matter of the Metric conver- 
sion. I am aware that the Senate Committee on Commerce is holding hearings on 
Senator Pdl's Bill on February 29 and March 1. I have previously written to 
Senator Pdl giving him my views on the matter of metrication and what it will 
do in our opinion for both the country, and for the State of Rhode Island. 

The highlights of my views as previously forwarded to Senator Pell are as 
follows. 

1. The Metric changeover would ^require significant additional engineerincr 
talents which would put a large part of our unemployed, technical skills back 
into production work. 

2. Secondly, we should be able to utilize the changeover to modernize our 
methods and our equipment and enable us to be much more competitive in the 
world market place. 

8. Thirdly, the obvious advantage of having a common technical language with 
foreign countries will enable us to assist in the development of good standards 
that will be beneficial in the long run to American manufacturers. 



Federal Products Corp., 
Providence, M<iroh 1, 1972. 
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The approach employed in making the changeover wiil have a significant im- 
f«ct on how well its done as welt as how effective it will be in solving our coun- 
try's current structural unemployment problem in tlie field of engineering. Some 
foroi of Government reimbursement or financing of tlie cliangeover would go tar 
to\Mird8 speeding up the process and thereby making it more beneficial to our 
overall interest 

As a Rhode Islander I am deeply Interested in this matter since a significant 
segment of our economy Is dependent on machine tools and related inspection 
equipment and tooling. A Metric conversion would Imve a lieneficial effect upon 
our economy in Rhode Island and surrounding an^s, but more imtK)rtantly we 
feei that the installation of new equipment and new techniques that would result 
from the engineering required to make the Metric ccmversion would be most 
beneficial to the total American economy, which economy is now faciug quite 
severe competition in the worid marketplace. 

I appreciate the problems and complexities of any changeover and realize that 
the decision is a significant one. For that reason, I place before you my ardent 
pica that you recognize the significant advantages of Metric conversimi and tlrnt 
you recommend support of Senator Pell's Bill. 
Thank you for considering my views in this matter. 



Hon. Wabben G. Maonuson, 

Ohairmon, Oommiiiee on Oommeroe, V.8. Senate Office Building^ Washingtont 



Dear Senator Maonuson : We understand that your Committee on Commerce 
has Just concluded hearings on S. 2488, the Metric Conversion Act of 1071. We' 
wo!i1d like to offer this statement of the views of the American Medical Asso- 
ciation on the proposed national conversion to the metric system. 

The American Medical Association has supported the adoption and use of the 
metric system for nearly 100 years ; in 1878 our House of Delegates recommended 
the wide8i>reed use of the metric system by medical Journals, in medical school 
teaching programs, and in hospital data recording and presMbing activities. This 
policy was subsequently reiterated by the Association many times thereafter and 
in 1^ we urged Congress to make the metric system the legal system of weights 
and measures in the United States. 

Since then, there has l>een long and steady progress with increasing use of the 
metric system by the American medical profession, which has by now almost 
completely adopted a metric system of notation. The total conversion to the 
metric system by medicine must await a change in national policy so that the 
physician and patient may communicate in mutually understandable terma Until 
the public learns and actively uses the metric system, the physician must con- 
tinue to speak to his patient in the customary terms, for example, of temperature 
in degrees Fahrenheit, weight in pounds, and height In feet and inches. The public 
education program provided for In S. 2483 can be most effective In accomplishing 
this conversion to a single, universal, understandable, and rational system. 

The International Metric System of Weights and Measures (the SI System) is 
recommended to Congress in the July, 1071* "Report to Congress — ^A Metric 
America** t)y the U.S. Metric Study, Bureau of Standards, Department of Labor 
as cited in S. 2488, Title li Sec. 101(a) (1). The ten year conversion period pro- 
vided for in S. 2483 and the recommendations outlined In the ''Report to Ck>n- 
gress— A Metric America", should provide ample opportunity to work out a prac-* 
tlcal and useful system of metric weights and measures, which will best serve 
the needs of all segments of American society. . 

Adoption of the metric system will improve sdaitlflc communication between 
physldans in America and those throughout the now almost totally metric world, 
and will have a most beneficial effect, on the advancement of scientlflc medical 
care. 

Sincerely yours. 



Sincerely, 



John J. Kane, President 



AmebicAn Medical Assocution, 

Ohioago, lU., March 2, 1972. 



B.C. 



Bbnest B. Howard, M.D. 
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Haddonfield, N.J., March 7, lBt2, 

Senator Wabbbn O. Maonuson, 
Chairman^ Senate Commerce Committee^ 
Senate Building, Wa9hinfftan, D,C, 

Deab Senator Maonuson: The attached two items arc rcs^ ully submitted 
for inclusion in the record of the Senate Commerce Committee hearing) lield 
on February 29 and March 1, 1972, on proposals to convert the nation to a metric 
system of weights and measures. 

Item 1 is my personal statement which appeared in the December, 1071, issue of 
the "Congressional Digest" and in the December, 1971, issue of Standards Bngi- 
neering." The latter is the Journal of the Standards Engineers Society. The com- 
ments are objective, uninhibited, and reflect many years of on-the-job observation 
and study in manufacturing, purchasing, and product engineering in American 
Industry. 

Item 2 is a statement prepared by a number of my knowledgeable colleagues 
in American Industry. The text Is designed to provide insights to the many 
factors that could lead to massive costs witli no clearly identiflable ben^ts 
available in return. References are provided to substantiate the fact that there 
is much iu the findings of the National Metric Study to support the idea that 
both customary and metric units should lie encouraged in the United States; each 
for use where they serve best and none to be imposed where they have not gained 
acceptance, in free choice, on a need and merit basis. 

It is my hope that both documents ivill help the Committee develop recom- 
mendations in keeping with the best interests of our nation. I have not considered 
it necessary to appear in person at the hearings, but I am at your service to pro- 
vide any assistance you believe I might make. 
Sincerely, 

* Sauuel H. Watson. 

Enclosure. 

Incredidlb Weaknesses in the Cause for Metbio 
(By Samuel H. Watson) 

Mr. Watson is a retired industrial executive, a leader in national 
and international standardization, and a member of the National 
Metric Advisory Panel 

The July, 1971, recommendation to Congress by the Secretary of Commerce, 
"That the United States change to the International Metric System— through a 
coordinated program— and, at the end of a te:i yf^r period, to be spedfled by the 
Congress, be predominantly, though not exclusively, metric," requires critical 
and searching examination. Convincim; answers, or ttie lack of them, to questions 
l)osed.in terms of the nation's best interests, can lead only to skepticism con- 
cerning the Secretary's proposal. 

The reasons against a nationally programmed conversion to metric units ol 
measure in tlie United States, and the abandonment of the well established 
customary units, arc simple and of readily recognized merit, they are 1. A price* 
tag of one hundred billion dollars. 2. A period of at least 60 years of national 
controversy and confusion, and 3. Incredible weaknesses in the argumrats of 
the advocates of metrication in support of the benefits they claim. A fourth con- 
sideration is the not remote possibility that a conversion program, if launched, 
would be abandoned before completion because of massive public indignation. On 
this point it is to be noted that, in Bngland, major segments of that nation's 
metric conversion program have been dropped because of severe public pressure 
Strong public opposition to the entire British program still prevails. 

The cost-estimate stated above may also be expressed as one hundred thou* 
sand million dollars. In either form it is staggering and difBcult to comprehend. 
Metricators will probably claim it is entirely too high and those opposed to 
metx1cati<m will view it as conservative. 

A dependable, real-life insight to metric cost is contained in the report of the 
Department of Defense, prepared by DOD as part of the 8-yefur metric study 
aath:vzl2ed by Congress. It is a comprehensive, fact-facing docmnent authored 
by a laise number of dedicated Americans who know their mdiject To comply 
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with a legislated or ^'nationally coordinated*' program of conversion to metric 
units the Department of Defense alone will require J8 hilUon doUarB. 

One large multi-biUiou-doUar electrical company, after careful study, reported 
a nominal 300 million dollars as its cost of converting to metric units; tJie coi$t 
would be higher if the program were confined to a ten-year period and lower if 
spread over 17 yeara The several knowledgeable people who made the study 
figure that if, in the transition period, there were a de|)endable way of identify- 
ing and evaluating every expense that should be properly changed to the pro- 
gram, the actual, overall cost would be somewhere between 500 million aud one 
billion dollars. Interestingly, another multi-billion-dollar electrical corporation 
of approximately one third the size reported a metric conversion cost of 100 
million dolUirs. 

The Department of Defense, although the largest, is only one of several thou- 
sand Federal, State and Local-level government agencies; and the electrical en- 
terprises, although induded in the hundred largest corporations of the nation, 
are only two of several million large, medium and sOnall U.S. businesses. All are 
subject to extra-ordinary costs if a national metric conversion program were 
imposed* An estimated overall cost to the nation of one hundred billion dollars 
may be conservative. To justify an expenditure of this magnitude, and tlie addi- 
tional billions required to service the debt entailed, would call for benefits and 
advantages of such gigantic proportions as to dwarf anything ever programmed 
for in United States history. 

Metric units of measure have been around and available fdr more than a 
hundred and fifty yeara During this period the United States has spearheaded 
the industrhil revolution and has adopted every advantageous technique available 
to enhance its industrial drive and expansion. Metric units of measure have been 
examined time and time again as possible replacements for the well established 
customary units. Although they have always had some advocates in the sheltered 
environments of education and science they have never had enough going for 
them to impress the astute executiveis and istatesmen who, through the years, have 
nm United States industry and government on a real-lif^, cost-effectiveness basis. 
Nor have these leadera ever found any need to suppress the use of metric units. 
As a recruit, customary units and metric units serve in effective and compatible 
coexistence tbrouKhout the nation. 

Metric units of measure, on a need and merit basis, have come into substan- 
tial use in certain sectora of the United States economy; the photographic film 
add pharmaceutical industries are examples. But in no area are they used ex- 
clusively. Each company and each industry, for its partlctUar purposes known 
best to them, is free to use metric units where they are believed to be advan- 
tageous and customary units where they serve best. This democratic, free choice 
of units, depending upon application, is the secret of U.S. flexibility and success 
in measurement Any attempts to sabotage the well oiled and smooth running 
machinery' of U.S. measurement practice must be viewed with the greatest 
suspicion. 

Not only in the United States, but world-wide, the measur«nent situation is 
highly satisfactory. There are only two sets of units recognized and used inter- 
nationally ; anyone who can use one intelligently can also use the other. Compare 
this with the world language situation wherein hundreds of languages and 
dialects aro a real barrier to, and constantly compromise, international 
communications. 

The ftilse claim by metric enthusiasts that the United States is losing several 
billions of dollars in export trade to metric countries each year, because of failure 
to design and manufacture products in terms of metric units, was probably a 
major factor in pressing the Congress and the President to authorize the 8-year 
metric study in August of 1968. A National Industrial Conference Board report 
released later that year made it convincingly clear that units of measure are not 
included among the many considerations that influence UA export trade. Be- 
cause of the untruths echoed by many irrecq;>onsibles concerning U.S. export 
trade, the U.S. Metric Study Interim Report on International Tmde, issued by 
July 1971, looms as one of the most important products of the Study Program. 
The Summary of Findings of that document states, «*The notion that the U.S. 
is losing exports to metric countries because its products are not designed and 
manufactured in metric units and standards ai^ars to be ill-founded.** ' 

Another major claim or argument of the proponents of metric involves two 
separate and distinct things; one is the decimal relationships of many of the 
metric units of measure and the second is decimalization itself. Both seem to get 
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confusingly combined in the telling, by enthusiastic metricators, and in the 
minds of many who have listened; a whole new world of easy arithmetic is 
thought to be opened up. 

The opinions of a number of respected and distinguished individuals not- 
withstanding, neither the decimal relationships nor decimalization itself cariy 
significant weight as influences in support of a change to existing measurement 
practices in the United States. 

Decimalization is merely the practice of expressing values on a single line 
with a decimal point (.50) rather than as common fractions (%)• Familiar 
examples are: 17.5 miles, |2.08 per pair, 10.6 gallons, etc. In actual present day 
practice the United States is second to none in the use and exploitation of 
decimalization; we see it all about us in eveiyday life. It is not a benefit to be 
realized — it is oi^ long ago acMeved. 

The decimal relationships metric units are briefly explained in terms of 
linear units. The iiu'icr (betwe. 30 and 40 inches long) is the basic metric unit 
of length. Longer lu^iis are provided by multiplying, in steps, by ten ; and shorter 
units by dividing, in sieps, by ten. With each step tliere is a name for the result- 
ing unit For example, going from the meter to longer units ; 10 meters equal 1 
dekameter; 10 deka meters equal 1 hectometer; 10 hectometers equal 1 kilometer ; 
etc. The meter and kilometer are familiar names and familiar distances to many ; 
the dekameter and hectometer are strangers because they are seldom if ever used. 
In actual practice in metric countries the meter id multiplied by 1000 ( 10X10X10) 
and the direct result is the kilometer. This superfluity of units is a serious 
objection to the metric system for general measurement purposes in the 
United States. 

The "ten times ten** relationship has fascinated and trapped the thinking of 
many. In the classroom many simple and interesting arithmetic manipulations 
can be performed. If you have a lot of meters, say 7800, you can convert to kilo- 
meters by adding a decimal point at the right hand end of the value, move it to 
the left 3 places, and the result is 7.8 kilometers, ^onverpr^y, to convert 7.8 
kilometers to meters, move the decimal point three idac^^^ to thc^ right, add zeroes 
as required, drop the decimal point, and the result is 7800 meters. On the surface 
this seems to be a great thing, and to the extent it can be used, it is. But the 
question is, "who can use it to advantage — and how often?** For example, after 
an automobile trip of 156 miles, or other distance, who would feel impelled to 
determine how many feet or inches had been traveled? 

Using the kilometer again as a key unit consider this hypothetical case : If; in a 
period of ten years, or more— or less, at a cost of untold millions of dollars in la- 
bor and materials, in all 60 States and Territories, miles were changed to kilom- 
eters for road and highway signs, speed limits, turnpike distance markers, laws 
and ordinances, automobile speedometers and odometers, and automobile guar- 
antees and service instructions; and when, at long last the Job is completed, — 
what will have been accomplished? This question has been posed to several indi- 
viduals considered to Imve metric leanings ; none has given much of a response. 
One weak reply suggested "Well, it would help people to think metric.** Actually, 
it wouldn*t even do that— pe<9le would become accustomed to a shorter mile, by 
a different name, with little awareneiss of any association bade to shorter units. 
Just as with our established use of the mile — seldom are we concerned with how 
many feet or inches. 

Metric enthusiasts attempt many arguments for metric units of measure. But 
like the .examples above, they all have severe limitations and weaknesses. The 
great oKK>rtunity now available to the United States lies in the encouragement of 
the continued coexist^ce of customary and metric units. Metric units should be 
encouraged in any area where those concerned believe them to be advantageous. 
Our great wealth in the form of customary units, the associated instrumentation 
and documentation, and the expertise and knowhow of millions of our people 
should be safeguarded from all the IrresponGibles who threaten it This oppor- 
tunity is available at no costto the government in every sector of the economy. It 
requires only that the practice maintained or adopted in any sector pay its way or 
that all those involved are willing to carry the cost withdut imiposing upon others. 
This course of action has much to recommend it ; there is much in the findings of 
the recenUy completed National Metric Study to support it ; the case for convert 
ing to metric unite of measuro and abandoning the well established custtHnary 
units in the United States is incredibly weak. 
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QENBaAL Commentary 

Co8t: While considering Metric Study ^'Findings'* and possiblo legtslatlve action 
it is in context— and, in fact, vitally important to discuss cost . . . since cost 
and disruption are prime deterrents to metrication In areas where there Is no In- 
centive to change. For puiposes of a brief overview, costs may be examined at the 
industry, company, and national levels. 

In the official Metric Study document ''The Manufacturing Industry" it Is re^ 
ported (NBS SP 845-4, page XIX) that ". . . the most thorough studies on the 
cost of metrication were conducted by companies engaged in vie manufacture of 
transportation equipment^ particularly automobiles and trucks. Reporting In in- 
dustry 8711 are three companies, two of which are giants of the automotive In- 
dustry of the world. We are well acquainted professionally with those respon- 
sible for submitting the reports and conducting the investigations ... we have 
a high degree of confidence In the estimates ... we deduce that the cost of met- 
rication in the passenger car automobile Industry over the period of transition 
would be about 6 percent of value added. If this cost is spread evenly over a pe- 
riod of 12 years . . . and if the percentage added cost of metrication of sup- 
pliers to the automobile manufacturers is about the same as that of the manu- 
fticturers themselves, the coat of metrication borne by the consumer would be 
about % of one percent of sales value, that is about $16 on a fSOpO automobile. 
It seems that these cost estimates, wliich are based upon very serious studies . . . 
represent a realistic estimate of the cost involved in a fairly complicated product 
such as automobiles which account for a very large part of the gross national 
product . . 

Having set these official, documented cost estimates up in our minds, we now 
may ask : "What, then, would be the 'price tag* on a 'metric car'?" . . . and we 
can estimate that it would cost the American public on the order of $1.6 billion. 
(This figure is obtained by applying the $16/car estimate, over a 12-year period, 
assuming average price of at least $300. ) 

For Manufacturing Industry as a whole, the final Metric Study r^rt (NBS 
SP 846, page 110) says ... the total overall 'Base' cost of going metric was cal- 
culated to about 9tS biUionr 

For som6 indlvdual companies, the cost of forced metrication clearly would be 
on the order of some hundreds of millions of dollara For example : in CongreB- 
Wonol Digest magasine, Dec. 1971 issue, page 807, Mr. S. H. Watson said: ''One 
large multi-billion-dollar electrical company, after careful study, reported a nomi- 
nal 800 million dollars as its cost of converting to metric units; the cost m>uld 
be higher if the program were confined to a ten-year period and lower if spread 
over 17 years. The several knowledgeable people who made the study figured that 
if, in the transition period, there were a dependable way of identifying and eval- 
uating every expense that should be properly charged to the program, the actual, 
overall cost would be somewhere between 600 million and one billion dollars. 
Interestingly, another multl-biUion-dollar.electrical corporation of approximately 
one third the slse reported a metric conversion cost of $100 million dollars." 

In regard to the total cost of metrication for the naticn : adding costs estimated 
by various sectors^ figures in the final Metric Study report (NBS SP 846) indi- 
cate that the total United Staites cost would be substantially more than W 
hiHicn. In the Ccngressiomal Digest, Dec. 1071, page 806. Mr. W. D. Rlndiart 
(Natl Metric Advisory Panel, NMAP) said : ". . . during the study the National 
Bureau of Standards reported to the non-government panel that the cost of 
national conversion would be hilUcn . . ." And, on page 807 of the same Con- 
gressional Digest issue, another NMAP member, Mr. S. H. Wats<Ki, places the 
cost of U.S. national metric conversion at $100 hitticn. 

Olearly, there is no one generally accepted figure for the potential cost of United 
States metrication. Howiever, whether the correct number is $46 billion ... or 
$60 billion « . . or $100 billion ... It is an enormous amount of money. 

In considering "the U.S. metric question." Congress will take the overall cost 
into accountf-^nd also consider that a crash prc^ram of forced metrication 
would be a long and dlflicult process ... characterised by widespread disruption 
and conf nslon--slhce.natlonal metrication, ultimately, would touch the everyday 
lives of all AmeridEins and would affect products and operations of every busl- 

Other 'J^ndln9«**>--Iii*>a stialghtforward manner and with truly constructive 
intent to assist Congress in viewing pertlnait Information— we should like to 
take note of some material that would seem to indicate that, in the United 
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states, Industry, Busines, LAbor, and the Public, generally have no need or desire 
to initiate full-scale metric conversion programs-— and that tlie Department of 
Defense would have grave difficulty in f uiflliing its responsibility while a national 
metrication program was i>elng Implemented. 

Lets turn, now, to some of the ogloial documents in the Id-Tolume series of 
reports on the Metric Study. 

Following are some Icey quotations : 

JrUemational Btandarda Report {NB8 8P S45-1): 

**SI (metric) usage In international standards as a measurement language 
does not of Itself pose any serious complications to the U.S. . . ." 

Federal Qovenitnent: CMUan Agencies Report {NB8 fifP5-J5-«) ; 

. . there would be certain added costs of operation imposed on Federal agen- 
cies by the conversion effort Bven with conversion of measurement units alone, 
employees air vdy on duty would have to be trained and the genenil populace 
famlllarieed with the new system, measuring Instruments converted or replaced, 
publications revised, legislation involving specified weights or measure amended 
and some computer programs (e.g., air traffic control) rewritten. With conver- 
sion also of engineering standards to a rational SI base, tlierc would be addi- 
tional expenses for extra standards-developing activity, and for maintaining a 
degree of dual inv«itory or parts as long as customary-engineered equipment 
remains in use.** 

Commeroial Weighta and Mea9ure$ Report {NBS 8P 5^5-^) ; 

"Purpose is to . . . analyse the problems tliat increased metric usage would 
have on state and local weights and measures Jurisdictions (e.g., laws and regu- 
lations, testing equipment, and training programs).** . . . "Evidence indicates 
that evolutionary metrication in the commercial weights and measures area is 
unlllcely...** 

The Manufacturing Industry Report {NB8 8P S4S~4) : 

. . under a coordinated national conversion program, present non-metric 
users generally saw more . . . disadvantages than advantages . . . more com- 
panies ... are against increased metric use in their own industries than for 
it...** 

Non-Manufacturing Businesses Report {NB88PS4S~6) : 

'The vast majority of companies saw no reason to change their system of 
measurement unless the whole U.S. does . . . they had no intention of increasing 
their own metric use without the rest of at least their own industry.** 

Education Report (^BfiT fiTP 5^5-6) ; 

"The chief inherent educational advantage of the customary inch-pound sys- 
tem is its familiarity and the fiict that it is embedded in a thousand years of 
post-Anglo-Saxon cnlture. Other educational advantages become apparetil when 
the customary system is compared with the metric system . . . metric units are 
either too large or too small for very young children to handle easily ... the 
inservice (metric) training of a million elementary school teachers is a major 
concern...** 

The Consumer Report {NB8 fifP 545-7) ; 

"... a majority of consumers are satisfied with the customary inch-pound 
system . . . they Imow very little about the metric system . . . and they could be 
expected to react with apathy and indiiference to any planned conversion pro- 
gram . . . a majority pf respondents were unable to name a single metric meas- 
ure ... the consumer is little aifected by increasing worldwide use of the metric 
system...**. . » - 

International Trade Report {NB8 BP 846^): 

. ,**The notion that the U.S. Is losing exports to metric countries because its 
products are. not . designed and manufactured in metric units and standards 
.appears to be ill-founded . . . U.S. exporters and importers rank the measure- 
ment factor very' low, indicating it affects trade only slightly . . . exports of most 
product , classes in. 1075 would change little by converting to the ; metric 
syistem. ; . .** ' '■' 
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Department of Defense Report ( NB8 8P 34S-9) : 

"If conversion to the metric Bystem is directed, the DOD transition will have 
a significant impact on mission capability unless sufficient additional resources 
are made available . . . total additional funds for transit to DOD use of the 
metric system are . . . $18 billion . . . and cannot be absorbed within DOD budget 
witliout deterioration of the military posture . . . there will be no major advan- 
tages . . . and major disadvantages will occur . . . conversion of the country to 
the metric system could adversely impact on ability- of the United States to 
support its military forces during the proposed transition |>eriod ... no inflation 
factor was applied (to $18 billion cost) . . . cost estimate does not include in- 
creased cost of 'off-tbe-sheir type metric items . . . cost of mistakes by operating 
l)er8onnel due to 'metric mix-ups* w*as not estimated . . 

A Hiftory of th^ Metrio 8p$tem Ooniroveray in the United States (NBS 8P 
345-10): 

. . Almost two centuries of debate have attended the metric question in this 
country. Thomas Jefferson and John Qaincy Adams were embroiled in this con- 
troversy. It has yet to be resolved^ (Mr. D. V. De Simone, 1971) . . . the substi- 
tution of an entire new system of weights and measures, instead of one long 
established and in general use, is one of the most arduous exercises of legislative 
authority (President John Quincy Adams, 1821). . ." 

Engineerinff Standards Report {NB8 8P 345-11) : 

. . it is the engineering practice rather than the measurement units that 
determines compatibility or incompatibility of most standards . . . dimensional 
specifications in different metric countries are incompatible as frequently as those 
in countries using the Inch unit . . . thus a change to metric units does not by 
itself moke standards compatible.*' 

Teatimonv of Nationally Repre$entative Groups (NB8 8P 435-12): 

. . Trade associations, labor unions, professional societies, and oUier groups 
were invited to submit their opinions and cost^benefit estimates concerning a 
posidble future conversion to the metric system on behalf of their membership to 
the U.S. Metric Study. 

. . . Many contributions report little significant usage of metric units, but two- 
thirds of the reports indicate some metric usage, usually in research-related 
activities. 

. . : Transition problems appear sigiUflcant in three areas: where metrication 
would require substanUal r^esign, modification or replacement of manufactur- 
ing equipment and manufactured products; where additional stocks of materials 
and repair parts would be needed ; and in consumer education.** 

A Metrio America: A decision whose time has come {NB8 8P 345) 



Refer to "Bene/Us d Costs : ( hegin page 97 ) : 

Manufacturing industries $26 billion. 

Nonmanufacturing businesses ? 

Weights and measures 840 million. 

Federal civilian agencies 6(K) million. 

Department of Defense 18 billion 

Labor ^ ? 

Education ; 1 billion. 



Total: at least $45 bllUon. 



"The cost and inconvenience of a change to metric wtU be substantial, even if 
it is done carefully by plan ..." 

Also worthy of note are the following statements by various National Metric 
Advisory Panel members in articles published in December, 1971, issue, Coti- 
gressional Digest magazine : 

"I am strongly opposed to a ten*year planned conversion period. This position 
is based on our inability to Idend^ any major advantages arising from con- 
version to the metric system and the glaring lack of information regarding its 
impact on a trillion dollar economy.*' 

. . . T. A. Hannigan, Director of Research & Education, International Brother* 
hood of Electrical Workers. ^ ... 

**The (Metric Study) findings, if carefully examined, will reveal that the 
U.S. public, business, and labor have no real desire to force metrication. . . . 
The American consumer would feel the cost of price increases on American 
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products as manufacturers attempt to pass along their cost of converting every 
machine and employee to the metric measure. ... It is my sincere belief that a 
•forced metrication' law would liave detrimental results upon the American 
economy and the American public." 

. . . W. D. Rinehart, Ass't General Manager, American Newspaper Publishers 
Association Research Institute. 

*'The reasons against a nationally programmed conversion to metric units of 
measure in the United States, and the abandonment of the well established cus- 
tomary units, are simple and of readily recognisced merit. They are: (1) a price- 
tag of one hundred billion dollars. (2) a period of at least 50 years of national 
controversy and confusion, and (3) incredible weaknesses in the arguments of 
the advocates of metrication in support of the benefits tiiey claim. A fourth 
consideration is the not remote possibility that a conversion program, if launched, 
would be abandoned before completion because of massive public indignation." 

In the Judgment of Congress, it is imperative, in the long-term national in- 
terest, to adopt the metric measurement system? If so, let's face-up to it openly 
and lionestly. If, overall, the country's long-term economic well-being requires 
that we now enter a long i)erlod of personal incotimiience and expense to many 
millions of Americans and disruption and financial penalties to nmny thousands 
of businesses— then let's put it frankly in those terms. Surely, we all can— 
witli unde;:{^tan(lhipjind supi)ort>— accept a situation where the Nation's long- 
term interests tranHccnd a multitude of individual interests. 

But, if that is the case with respect to the U.a impelling need for metric con- 
version—let us not begin a long exercise in self-deception. T^t's neither exagger- 
ate the urgency and potential benefits, nor deplete the diflactilty and cost 

In this regard, let us have no illusion about the reference to "voluntary" metri* 
cation* If a national program, backed by Federal law, progresses in conform* 
ance witli a mandated timetable— it is not really voluntary. And, if it is truly 
voluntary— it won't occur nationwide during the next 10-15 year». 

We fully recognize tliat the U.S. Congress will decide this question. Congress 
will decide where metrication mnks among national priorities : And, in its broad 
allocation of national resources. Congress will determine what iwrtion is to be 
directed into metrication. Congress will Judge whether or not the Nation's need 
for metric conversion is so vital and so urgent as to warrant diverting the coun- 
try's energies into this channel— and on a scale that may oull for the expendi- 
ture of from $45 billion to $100 billion over a 10>year period. 



The Society op the Pt^stics Industry, Inc., 

Ncto York, March 7. 197B. 

Mr. Henbt Lipper, 

Staff Counsel, Senate Committee on Commerce, 
Old Senate Office Building, Washington, D,C, 

Deab Mb. Lippek : The release regarding your February 29th and March 1st 
hearings on proposals to convert the nation to a metric system of weights and 
measures came to my attention on March 3rd, 

I am enclosing a copy of a resolution passed by the Board of Directors of the 
Society of the Plastics Industry, Inc. at their meeting ot February 18. 

If you believe we can be of help in any way I hope you will let us know. If 
you have information that you believe might be of interest to us on this subject, 
we would appreciate receiving it. 
Sincerely, 

G. R. MUNGER, Oeneral Manager. 

Enclosure. 

Resolution Passed by the Boabd op Dibectors op the Society of the Plastics 
Industry, Inc., on Febbuaby 18, 1072 

Whereas the world has committed itself to the Metric system, and 

Whereas the National Bureau of Standards' report, "A Metric America— A 

Decision Whose Time Has Come" — has been recommended by Congress by 

former Secretary of Commerce, Maurice H. Stana; Now, therefore, be it 
Resolved, Tliat the Society of the Plastics Industry, Inc. support a systematic, 

nationally-coordinated U.S. change-over to the metric system of measurement 

over a 10 year period. 
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Melboubne Abea Ghambeb of Commebce, 

Melbourne, Flc, M arch 8, 1972. 

Subject: S. 2483. 
Hon. Wabsen O. Maonueon, 
Chairman, Senate Commerce Committee, 
New Senate OjBtce BuildinQ, 
Washington, B.C. 

DSAB Senator Maoruson : The Melbourne Area Chamber of Commerce Ih 
comprised of some SOO members representing all types of businesses on Florida's 
iSpace Coast 

The Oongressional Affairs Committee of the chamber has studied the bill 
S. 2483 concerning the adoption of the metric system and would like to express 
to you the result of tbdr deliOeration. 

It is inevitable that industry in this country will ultimately adopt the metric 
system in light of its broad use throughout the world. If we implement this 
legislation now, it will probably require about ten years to bring about change. 
The position of this chamber is a recommendation that conversion to the metric 
system be started at the earliest possible date. 

It will be appreciated if you would convey our opinion to your committee 
members. 

Sincerely, 

HowABD N. Hebert, President. 



American Newspaper Pubushebs Association, 

New York, N.Y., March 8, im. 

Hon. Daniel K. iNomm; 

Senate Commerce Committee, 

Old Senate Oglce Building, Washingtont D.C, 

Dear Senator Inoxjye: We are addressing you in connection with the report on 
the U.S. metric study being examined by the Senate Commerce Committee at 
hearings over which you are presiding. We did not request time for appearance 
at the hea&lsgs last week, and we are writing now to offer brief comment and 
suggest that the enclosed report which we prepared entitled "Metric System in 
America? The Pros and Cons" may be worthy of inclusion In the printed record 
'of your hearings. 

Membership in the ANPA is held by more than 1,000 daily newspapers having 
more than 00% of total U.S. daily newspaper circulation. Our association is still 
studying the implications of a metric system conversion, not only for tne news- 
paper publishing business but also for the country as a whole. 

However, as indicated in the enclosed report, some facets of the study and the 
recommendations trouble us and, therefore, we commend your committee for un- 
dertaking a review of this important matter and urge that your review be made as 
comprehensive as possible. 

With high esteem. 
Tours very truly, 

Stanford Smith, 
President and General Manager. 

Enclosure. 

Metric Ststeu in Auesuca? The Pros and Cons 

A ten-year plan for United States* conversion to the metric system of measure 
ment is off the drawing boards and now rests in the hands of Congress to deten 
mine whether this country is ready for such a revolutionary move. 

This report examines the implications of the national policy question thus con- 
fronting the country as a whole. The newspaper business is only one segment of 
the economy which will be 'affected. Many broader and more difficult . proMems 
arise. This discussion is not intended as a message of advocacy or opposition. 

Bill S. 2483 by Sen. Pdl (R.I.), one of the major pxt^nents of "metrication,*' 
would provide for a ten-rear conversion program to make the International Metric 
System the official and standard measurement of the United States. 

Although Sen. Pell had hoped for early hearings on h\B bill in the Senate Com- 
merce Coranxittee, none have been scheduled. On the other side of Congress, Rep. 
George Miller (Calif.), chairman of the House Science and Astronautics Com- 
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mittee, is also optimistic that bearings will be beld soon altbougb no metric sys- 
tem bill bas been introduced in tbe House. 

Tbe Pell bill incorporates many of the recommendations of tbe U.S. Department 
of Commerce, submitted to Congress earlier this year in a report entitled, ''A 
Metric America — A Decision Whose Time Has Come." 
Tbe Commerce Department report offered tbe following recommendations : 
That the U.S. change to tbe metric system deliberately and carefully ; 
That conversion be accomplished through a coordinated national program ; 
That Congress assign tbe responsibility for guiding the change, and 
anticipating tbe kinds of special problems described in the report, to a 
central coordinating body responsive to ail sectors of society ; 

That within this guiding framework, detailed plans and time-tables be 
worked out by these sectors themselves ; 

That early priority be given to educating every American schoolchild 
and tbe public at large to think in metric terms ; 

That immediate steps be taken by the Congress to foster U.S. participation 
in international standards activities ; 

That in order to encourage efficiency and minimize the overall costs to 
society, the general rule should be that any changeover costs shall *'lie where 
they faU"; 

That the Congress, after deciding on a plan for the nation, establish a 
target date ten years ahead, by which time the U.S. will have become pre- 
dominantly, though not exclusively, metric ; and 
That there be a firm government commitment to this goal. 
While the Commerce report declares that changeover costs should "lie where 
they fttll," the Pell bill provides for accelerated depreciation of machinery and 
investment credit for costs incurred by conversion. The cost of conversion and 
who is going to pay tbe bill are only two of many gray areas in the Commerce 
report. 

Depending upon who is doing the talking, the cost involved in the switch to 
metric varies between $10 billion and $40 billion by conservative estimates. Gov- 
ernment estimates outside tbe Commerce Department set the price tag at $00 
billion and many in business feel that even this estimate is too low. They say 
tbe figure is closer to $100 billion and that although it is small in relation to our 
trUlion dollar economy, the cost of $10 billion per year for ten years will not go 
unnoticed by the consumer, who over the long term will pick up the tab. 

Only a handful of industries now use the metric system predominantly and only 
those would escape the high cost of conversion. Bveryone and everything else 
would be affected. Here are a few obvious examples. Bvery road sign in the 
nation would have to be changed. Bvery employee would have to be re^ucated. 
Almost every manufacturing industry would be required to re-engineer their 
products, stock dual inventories during tbe conversion period, and convert pro* 
duction equipment Even the local market-place would not remain untouched. 
Every grocery scale would have to be converted or replaced. Gasoline pumps 
would have to be adjusted. Bvery food processor would have to redesign every 
can, every package, every piece of machinery. Plumbers, electricians, carpenters, 
auto mechanics, and others in service-oriented occupations would probably need 
two sets of tools during the conversion. 

Bffeot of oonverHon on tieioapapera would not be nearly as severe as on many 
other businesses. William D. RInehart, assistant general manager of ANPA Be- 
search Institute, served as a member of the Metric System Study Advisory Panel 
by appointment of the Secretary of Commerce. He comments : *1 am certain that 
our internal measuring systems of composition would continue to be used, as 
was found preferable by our Metric Study group of the ANPA Production Man- 
agement Committee. On the other band, we would have to convert or replace 
shop tools and purchase paper to metric spedflcations, etc New presses and 
other equipment would be metric, forcing some newspapers to tn«*«*«<p dual 
spare part inventories, etc. In general, the nuisance factor would be worse than 
tbe increases in costs, as compared to most other businesses.'' 

On the feasibility of metric conversion, RInehart stated, ''If the printing busi- 
ness is ever to convert, the best time for it would be when a transition is made to 
electronic cathode ray computerized type-setting.'' 

RInehart also warned the Department of Commerce that implementation of 
metric system conversion in those segments of the printing industry using hot 
metal composition would be ''totally impossible*' and that "resistance would be 
tremendous." 
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Evolutton of a metric plan*.— The idea of U.S. adoption of the metric system 
goes back to 1821 when President John Quincy Adams. In a report to Congress 
stated that although he believed adoption approached "the ideal perfection of 
uniformity applied to weights and measures/* he rejected it because he felt that 
the time was not right for it. At that time the metric system was not yet firmly 
established throughout the rest of the world. 

In the next few years, however, the United States will be the only country 
using pounds, quarts and yards. Presently, just four countries. Canada. United 
States. Australia and England are still using the inch-pound systemj the three 
other than the U.S. have already formulated policies for conversion. As a result, 
international standards of weights and measures are generally set without U S 
participation. Additionally. U.S. technological advances have difficulty in find- 
ing world-wide acceptance. 

Without adoption of the metric system, it is generally assumed that the 
United States will suffer in the area of international trade. Authorities in the 
Commerce Department go beyond that and say the U.S. could now can earn 
about 510 billion extra per year in export business if U.S. products were made 
to metric specifications. 

However, another of their own studies, cursorily reported, found that a change 
to metric woulil have an insignificant effect on U.S. World Trade 

OTie Metric Study Act of 1008 (Public Law 00-472) authorized the Seerotnrv 
of Commerce to conduct an investigation to determine the Impact of world-wide 
use of the metric system on the United States. The Act Itself was pushed through 
Congress by two of the metric advocates, Sen. P.M' and Rep. Miller. 

Tho study itself became eon trover 8laL Ini;tead of arranging for a broad In- 
quiry and evaluation of the metric system, the Commerce Secretary turned the 
project over to the National Bureau of Standards, which is comprised stricUy 
of technical people who already were advocates of the metric system. As a result, 
there has been a great deal of controversy among leaders of industry and busi- 
ness, not over the final report iself. but mainly over what is not in the report. 

The report was prepared by the staff of Commerce Department and technical 
personnel of the National Bureau of Standards. The report is. therefore, the 
product of government employees who. some feel, never permitted a true evalua- 
tion by people outside their staff, despite protest by members of the Metric 
System Study Advisory Panel, the 45-member group established to advise the 
Commerce Secretary in connection wiUi the feasibility study of conversioa Wil- 
liam D. Rinehart is one of that group. 

According to Rinehart. the staff accepted criticism of the group and then 
prepared to report without considering the criticism. A disclaimer, demanded by 
panel members which would state that the final report does not in any way 
represent the thinking of their organizations, was not included in the final 
report. 

The U,8. metric study concluded that eventually the U.S. will have to join 
the rest of tlie world in the use of the metric system as the predominant com- 
mon language of measurement. Rather than drifting to metric with no national 
plan to help sectors of our society and guide our relationships abroad, a care- 
fully planned transitio*i in which all sectors participate voluntarily was deemed 
preferable. ''The change will not come quickly." the report stated, "nor will it be 
without difficulty; but Americans working cooperatively can resolve this question 
once and for all.*' 

At various times in our history, since President Adams* report was submitted 
to Congress, groups of scientists and physicists have sought to obtain legislation 
to fbrce the use of the metric system in the U.S. On each occasion, hearings in 
Congress over the use of the metric system were explosive and uprisings of the 
business community have always beaten down the attempts. 

Many members of the study group fteel the final Commerce report ignores 
and distorts the actual study findings and that It is entirely different from what 
Congress requested. Some are looking forward to Congressional hearings on the 
subject for a chance to offer an opinion that they should have been allowed to 
offer in the report. 

Seme fe^ that the final report contains statistics that are distorted to prej- 
udice the argmnent In favor of forced metric adoption. The representatives of 
major industries on. the Study Panel oppose forced conversion to metric. They 
prefer that use of either metric or English measure be left to individual company 
management decision. However, the final report shows that 80% of all employees 
are now usiiig metric systems. In actuality, this figure is the number of em- 
ployees in companies who say they now make some use of metric measurements. 
General Motors uses metric in % of 1% of all its operations. Ytt the Bureau of 
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standards lumped the half million General Motors employees iu tlie 307c of all 
employee's figures. 

Wheu Congress holds hearings, tlie wliole controversy will be aired and a 
national decision can oventually be made. Xewspai>ers will play an imi)ortant 
rolo in that national debate — not only as an ufTccted business but as leaders of 
public opinion. 

Stanford Smith, 
President and General Manoifer. 



Xatioxal Conference on Weioiits and Measures, 

March 13, 1972. 

Hon. Warren G. Maonuson, 
LKS. Senate, 
Washington, D,C. 

Dear Se:7ATor Maonuson: We were offended, as we are certxUn that you 
were, to henr our nation referred to us the **illitemte giant among nations," 
regarding our measurement systeuu 

Vet in retrosi)ect, after reuding the U.S. Metric Study (PL 00-472) recently 
submitted to Congress by the then Secretary of Gommci'ce Stans, we could only 
Conclude that the truth hurt 

LiWng in a State where metric labeling is commonplace in tlie marlcet because 
of our proximity and commercial trade with the metric nations of the F&r East 
it seems a paradox that we must now seek to ratify that wliich was established 
US legally {icrmissive on July 28, 1866— The Metric System (14 Stat 330). 

We live in hope, and are awed by the prospect that you may resolve 200 years 
of mitional indecision by voting to adopt the Metric System* 

Will you? 

Very truly yours, 

George E. Mattimore, 
Chairman, Committee on Edueation^ Administration and Consumer 
Protcetion. \ 



Society of American Fobestebs, 
Washington, D.C, Mareh 15, 1972. 

Hon. Warren G. Maonuson, 

Chairman, Senate Committee on Commerce, Senate Offlce Building, Washing- 
ton, D.C. 

Dear Senator Maonuson: As an organization representing forestry profe9> 
'sionals in America, the Society of American Foresters is directly concerned with 
the scientiflc management of our nation's forest landa Proposals to convert units 
of measurement used in forestry to the metric system are of particular interest 
to the Society's 17,500 members. 

The Society has a Committee on Metrication to keep its members informed, edu- 
Qited and coordinated on the progress of metrication, to initiate ideas and pro- 
Iiosals for improvement and modernization of forestry and forest products meas- 
urement systems and to make recommendations back to the Society on metrica- 
tion positions or policies as the need arises. 

The Society recognizes the eventual impact of metrication on forest land 
management and forestry activities and is prepared to give professional opinions 
on the development of any pending proposals for conversion to the metric system 
which affect forest lands. 

We respectfully request this letter be included in the hearing record con- 
ducted February 20 and March 1, 1972 on this subject 
Sincerely, 

Zebulon W. White. Chairman^ 



General Electric Co., 
Veto York, N.Y., March 17, 1972, 

Hon. Daniel K. Inouye, 

U.S. Senate, New Senate OjgUce Building, 

Washington, D.C. 

Dear Senator Inouyb; This is to acknowledge and thank you for your letter 
of Febnmry 20 regarding our interest in submitting a written statement for the 
record of your recent hearingH on United States conversion to the metric system 
of measurements. 
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In accordance with your suggestion, I am enclosing a memorandum which 
briefly summarizes the General Electric Company's views and recommendations 
on this im|M)rtant matter. 

You wiii note that we favor increasing adoption of the metric system and cer- 
tain governmental measures to encourage and to facilitate further transition. 

But we also oppose establishment of a fixed timetable as has been proposed. 
Such a course would force untimely obsolescence and premature change in all 
the "designs and tools of commerce." This would be an unjustified burden on 
social costH, compared especially with other priorities now facing our society. 

There is further concern that a forced, rather than an economically timed, 
conversion would add to our balance-of-payment burdens and Job dislocations* 
unless protective measures now unpopular interna tionaiiy were taken for some 
period of time. 

We appreciate the opportunity to put our views on metric conversion before 
your committee and will be pleased to respond to any ciuestions on this sub- 
mission that you or your asjsociates may wish to pursue. 



Memorandum to: Senate Committee on Commerce, Subcommittee on Interna- 
tional F6reign Trade and Tourism. 

Subject : U.S. Conversion to the Metric System of Measurement. 

Reference: Hearings of February 29 and March 1, 1072 Chaired by Senator 
D. K. Inouye. 

This memorandum briefiy summarizes the views of the General Electric Com- 
pany on the above subject and is based upon : 

(a) Testimony in favor of the congressional authorization of the metric 
study carried out by the Department of Commerce, 

(b) Cooperation with the Department of Commerce during their study 
including advisory committee participation and submission of detailed 
responses to industry questionnaires to appraise the costs and benefits of 
conver9ion, and 

(c) Review of the bills now before the Senate including the Joint Resolu- 
tion proposed by the Administration. 

1. There are a number of areas of the U.S. economy /hat have already con- 
verted to the metric system since Congress legalized its use over 100 years ago. 

2. This trend will continue with some impetus from growing multinationali/sm 
in business and trade, from current conversion in the Commonwealth nations 
and from progress in implementation of the EBC. 

3. With time, the U.S. must increasingly engage first with metric measures 
and later with metric modules in all areas of commerce. Some actions should be 
taken on a national basis now to prepare for this increasing domestic exposure 
to the metric system. 

4. One such action is to immediately give more emphasis to metric measures 
along with the traditional customary measures at all levels of our educational 
system including adult education. Some additional expenditures will probably 
be required to accomplish this, but proper attention to timing may allow school- 
books and educational materials to be revised with metric units on a normal re- 
placci^ent schedule, rather than on any crash basis. Opportunity for improved 
course restructuring has been foreseen in some subject areas. 

5. Another advantageous action would be an early national start on "bilingual- 
ity*' in widely available publications, such as newspapers, magazines, daily 
meteorological reports, government documents, etc., to begin making the public 
aware of, and familiar with, metric units. 

6. Each occasion for revision and reissuance of legal documents, such as regu- 
lations and codes, should l)e encouraged to include dual measures to aid ultimate 
transition to metric measures. This same philosophy should also be applied in 
certain other areas, for example, the packaging of consumer goods. This may re- 
quire a nationally approved scale of conversion equivalents from the customary 
system to the metric system to assure uniformity in application. 

7. Further metrication entails increased activity in international standards 
work, with the government playing the role proposed in S. 1798, as modified by 
committee print #1, the "International Voluntary Standards Cooperation Act 



Sincerely, 



Enclosure. 



J. F. You NO, 



of 1971.' 
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8. It is possible that antitrust problems might arise from attempts to establish 
conversion plans in any specific sector of industry or trade. Suitable legislative 
procedures should be developed to alleviate this possible problem. 

9. By the very nature of their various activities, not all areas of business, 
commerce and industry can convert in similar time periods, nor is it necessarily 
feasible for all to begin at the same time or for all to complete conversicm at the 
same date. Any legislation should be opposed tlmt would establish a point in 
time after which the metric system would be the only official system in the U.S. 

10. Studies indicate that U.S. export trade will not increase significantly as a 
result of conversion. But if it were to increase by the $000 million figure men- 
tioned during the above hearings^ this is an insignificant return on the esti- 
mated $00 billion cost invt/lTed with a ten year changeover mandate. There should 
be great concern that during the time any measurement-sensitive industry is con- 
verting, and thereby incurring changeover and/or duplication costs, its markets 
will be wide open to imports from foreign manufacturers already producing a 
metric product. Such an occurrence will cause drastic changes in the domestic 
economy with particular dislocation or depression of related American labor and 
industry. 

11. Congress may wish to consider whether temporary tariffs might help to 
equalize costs between domestic and foreign manufacturers in any industry dur- 
ing the time of its conversion. These measures would be utilized only as a transi- 
tional device If used, such tariffs should be only for a limited period of time in 
any one industry, and should be structured to encourage manufacturers in that 
industry to convert during that time. This might necessitate some procedure 
whereby an industry, in conjunction with its users and with government repre- 
sentatives, would develop a timetable for conversion. Following agreement on 
this timetable, the industry (or some Metrication Board) would then request 
Congress for a limited time-period tariff for that industry, in which period the 
changeover for that industry would be accomplished. It could be argued that 
foreign nations will view this tariff as a new trade barrier. On the contrary, 
when the conversion is accomplished, a present trade barrier (the different 
measurement systemr) will be removed, which is to the potential future benefit 
of all nations. To add a tonporary tariff to keep costs equal for all sides during 
conversion could represent an acceptable price for others to pay to eliminate the 
present barrier. 

12. Based on the above, fbrmatlon of any Board or Commission for metrication 
which would have mandatory powers and/or which would be solely under any 
Federal agency, such as the Department of Commerce, is not appropriate at this 
time. However, in order that there be some central organization to maintain 
knowledgeability about changes, progress and programs, formation of an inde- 
pendent Board with broadly representative members from government, labor, 
science, consumer groups and industry seems desirable. Members should be ap- 
pointed by the President This Board should have no mandatory or compulsory 
power. But it should be authorized to develop a conversion plan through use of 
recommendations from supplier-user groups who have openly worked out timing 
and other details that are economically practicable for these groups. 

13. Separate subsidies such as induded in 8. 24S8 would add littie if any incen- 
tive to accept conversion or to find low-cost routes to its accomidishment. 

14. There is no question that conversion will be very expensive to the U.S. 
economy. The above steps should help to hold the costs down, particularly inas- 
much as suppliers and their customers will be ekicouraged to set their own time- 
tables. To this end, use of governmental agencies* purchasing power as a lever to 
force rapid conversion should be opposed. These agencies should justify economi- 
cally their conversion plans in the same way as other users, and in conjunction 
with their suppliers. Testimony to Uiis point was expressed by Assistant Secre- 
tary James H. Wakelin, Jr., at the subcommittee hearing on February 20. 

' IB.'In summary, application of the above comments to Senator Pell's and Con- 
gressman McClory*s bills, 8. 2483, H.R. 12307 and H.R. 12S65 respectively, indi- 
cates they should be opposed at this time because of the mandatory nature of their 
provisions establishing one official system after ten years, their regula- 
tions requiring FMeral 'agencies to convert promptly, their singular govern- 
mental control of the "Board** and the subsidies in 8. 2483. The Admini8tration*s 
Joint Resolution, J.R. 1002» has better applicabilitjr now but is open to challenge 
on its provision to make the metric system predominant (though not exclusive) in 
ten years. There should be no such ait)itrary time limit, and certainly not until the 
Board has found the best practicable time schedules from the suiHPlier-user groups* 
planning woric. 
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The American Institute of Arcihtbcts. 

Washhwtrnu D,C„ Marvh 20, 1072. 

Hon. Warren G, Maonuson, 

Chairman, Crmmitfee on Commerce, V,S, Senate, WaHhingtOfi, D.C, 

DEAR Mr. Chairman; Tlie American Institute of Architects, a professional 
association representing 24,000 members. \vb>lics to go on rocord as strongiy sni>- 
l)orting the adoption of S. 2483, The Metric Conversion Act of 1071. 

Our current support for conversion to metric weight and measures dates back 
to April, 1070 when the AIA Board of Directors imssed the following resolution : 

**Heitolve{It That the Hoanl of Directors of The American Institute of Archi- 
tects urges the completion of studies authorized by Public Law 00-472, jmrticu- 
larly as these studies relate to the construction industry, and further urges that 
the metric system be adopted as the national standard of weights and measures 
in the United States of America.'* 

A similar resolution was passed in 1044 by the AIA Board of Directors. 

In October, 1070, The American Institute of Architects ptirticipateil in the 
studies undertalcen hy the Secretary of Commerce responsive to Public Law 
00-472. Testimony urging adoption of the metric system w*as presented to the 
National Metric Study Conference on Construction. 

We are opi>osed to the concept of Evolutional* Metrication, or "let it happen 
naturally.** Increasing use of the metric system without some program of co- 
ordination could cause difficulties which might eveatually reach disaster proiior- 
Uons. Under present cH>nditions, it is the architect's resiwnsibility to coordinate 
the activities of the various disciplines and skills within the building industry 
and to interrelate manufactured building materials and comi)onents with each 
other and translate the whole through construction documents into a buildable 
structure. If the other parts of the building industry were to begin to convert 
only as their imrticular needs required and completely without coordination, the 
architect's Job would be virtually impossible. 

Imagine the difficulties that w*ould be encountered, for example, if gypsum 
jwallboard suddenly came ott *he line one meter by 2.f> meters instead of four 
feet by eight feet as is now common, without a corresponding revision in codes 
to allow respacing of wood studs and a similar change in lumber sizes and 
lengths. The backbone of residential construction, the single-family wood frame 
house, would no longer be practical using those products. And, architects and 
builders would be powerless to correct the situation. The spacing of the studs 
could not be changed until the load tables were revised and accepted hy the 8,000 
various local and national model codes. It is entirely unlikely that any organiza- 
tion would expend funds to revise load tables until lumber sizes changed. There 
are dozens of such examples, many much more complex than the one mentioned. 
The result would be chaos. 

If that portion of the construction industry manufacturing products used and 
Apecifled by structural engineers were to convert to metric measure without a 
corresponding change taking place hi the architectural products which fit that 
structural system, architects u*ould find it difficult, if not impossible, to fit tiie 
two together. At the very least, the mating would be more expensive. The result 
could he steeply rising construction costs which neither the architect nor the 
engineer could prevent. 

One might suppose that factory-made buildings or some form of building sys- 
tems would solve the problems and offset the increase in building cost, but it 
must be remembered that the vast majority of building in this country is done 
in the age-old method of putting many parts togetlier to make the whole, and in 
spite of the inroads being made by systems, such will be the case for many years 
to come. While the present system is far from ideal, it is vastly superior to that 
which would result from indiscriminate conversion to the metric system within 
the construction industry. 

On the other hand, Tlie American Institute of Architects believes in, and 
strongly supports the concept of Planned Metrication as exemplified in S. 2483. 
Tlie effects on the architectural profession of a properly planned and well orga- 
nized program of metrication would be much less severe than those which 
could result from evolutionary metrication. The "optimum time iieriod*' for 
architects to convert will be far less than the fixed time i)eriod of 10 years, 
altliough no one is prepared to say exactly how long it would take. Architects 
have converted to the metric system for a single overseas project, where the 
metric system was in general use, but conversion to predominant use of tlie 
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metric system is another matter. Our conversion time would be small but could 
not even begin until the conversion of product sizes (or at least catalog sizes) 
and the revision of design tables and their acceptance by the various code groups 
was well under way. 

The direct cost to architects would be primarily in the re-education of em- 
ployees and the purchase of new standards and reference materials; both of 
those costs wonid be relatively small. Tlie architectural profession realizes, 
however, that during the period of the conversion it will be required to spend 
additional effort in terms of dual dimensioning and aiding others on the con- 
struction team in interpreting the new dimensioning system. Greater cost will 
continue for the architect so long as the conversion is taking place, and probably 
the largest portion of the increase will occur toward the end of the conversion 
period. Therefore the minimum cost to architects will occur if the conversion 
is rapid. 

Further, the procedure and organization of the construction industry-wide 
conversion will affect the architect's cost. Since our major problems are in 
coordination of materials, we feel that related materials and methods must be 
changed as nearly together as is possible and not Just as materials and methods 
become obsolete. 

In addition, we feel that modular coordination, standardized component sizes 
and dimensional coordination should be incorporated into the system conversion 
as is the cabe in the United Kingdom. 

Concerning Planned Metrication, we feel that the conversion should take 
place in a planned ten year period. Thus, the conversion will be more orderly, 
take less time and allow the easier incorporation of a standardized dimensional 
framework into the product and dimensional standards of the United States. 

We believe tliat the major problems which will be encountered by architects in 
metrication will be : 

1. Conversion of the design thinking process to metric measure as the differ- 
ent sizes relate to human scale and proportion. 

2. Re-education of architects and their personnel. 

3. Work on additions and alterations to existing buildings where boUi drawings 
and structure are in customary measure. 

4. Dual dimensioning during the conversion period. 

5. Interpretation of drawings done in metric under neld conditions while the 
metric system is still new to both architect and contractor. 

6. Obtaining, at the time needed, catalo;? and design data in metric measure. 

7. Obtaining when needed, engineering standards, handbooks and tables. 

8. Obtaining acceptance of the new standards and materials by code groups 
and local building offidals as the inevitable exceptions begin to appear. 

The problems of the construction industry (which represents approximately 
ten percent of the Gross National Product) must be recognized in establishing a 
National Metric Plaii. Representatives of the various segments of the construc- 
tion industry should be appointed to the advisory boards required by S. 2483. The 
design professions, as an essential segment of the industry, are well equipi>ed 
to provide valuable Input to the advisory boards. We suggest that the following 
recommendations concerning tlie ccnstruction industry be considered in establish- 
ing a National Metric Plan : 

1. Make a detailed analysis of the programs and procedures adopted by the 
United Kingdom in their metrication program, including those methods related 
to dimensional coordination. 

2. Set up some orderly, continuing mechanism to coordinate standards and 
codes within the metric system to alleviate the continuation of the present state 
of disorganization. 

3. Set up some mechanism to aid in conversion of design standards aod codes to 
coordinate them with the modular dimensional coordination standards. If, for 
example, a basic module of 10 centimeters (about 4") should be selected, wall- 
board might be manufactured in 1.20 x 2.40 meters (a variance from present 
4'-0" X 8'-0" standards of about %" and 1%"). The variation from present 
standards is small but still significant for field assembly. It would simplify such 
things ap code requirements if the standard 16" stud spacing were changed to 40 
centimeters. 

4. Influence building component manufacturers to coordinate their products so 
that they interface with other components and materials in an orderly, modular 
fashion without the need for additional modification. Some groundwork for 
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such a modular coordination sjstem has been acoomplished by the American Na- 
tional Standards Inatttute's Ck>mmlttee A-^, **Pre<;oordination of Building 
Components and Systems". The objectives of that Committee should be carefully 
considered in realizing the coordinattoa potentials of metric conversion. 

5. In connecti<Hi with the modular coordination system, avoid only a direct 
convershm In numbers but rather require standardization in metric sizes so that 
buUding comp<Hient8 and materials relate to each other and to a logical frame- 
work for nominal dimensional coordination. This might be accomplished by the 
establishment of national dimensional standards, on which some work has been 
done by ANSI Committee A-^. A detailed study of the British experience in 
the area of dimensional coordination would seem appropriate even though their 
final solutions may dilTer from oura To be useful, the dimensional coordina- 
tion standards should be iai rated ,7ith the basic module of the modular co- 
ordination system so that components would be interchangeable. 

One orderly approach to planned metrication for the oonstruction industry 
would be to establish an agency at Federal level and give it the funds and 
responsibility to: 

1. Establish liaison with all segments of the construction industry and together 
with representatives of the industry within a fixed time period (peihaps three 
years) : 

(a) Establish an overall plan for metrication. 

(b) Develop a program far conversion. 

(c) Assign mandatory time periods to each stage of the |>rogram. 

(d) Put the program into effect. 

2. Remain in being during the entire period of the conversion to : 

(a) Follow up and assist the industry toward orderiy conversion. 

(b) Bnoourage and aid the Industry in coordination conversion ac- 
tivities. 

3. While the final program would necessarily include a great deal more detail, 
a possible basic program outline might be : 

(a) Period for preliminary preparation (one or two years). 

(b) Period of education (begm at once and continue throughout the en- 
tire oonversion period). 

(c) Period for revising and re-issuing building regulations and stand- 
ards (two years to three years, if possible) . 

(d) Period for producing metric components (begin as soon as practical 
and complete by eighth year). 

(e) Period during which production of drawings is done in metric meas- 
ure (begin as soon as practical and complete by end of eighth year). 

(f) Period during which construction of buildings using metric measure 
takes place (begin with first drawings and be all metric by end of tenth 
year). 

In summary. The American Institute of Architects feels that conversion to the 
metric system has tremendous potential for the building industry. A union of 
metrication and dimensional coordination would enable the development of a 
rational, disciplined and systematic approach to building and design. It can pro- 
vide the impetus to upgrade codes and standards and provide a base for less 
expensive in-place costs. 

Finally, if handled creatively and cooperatively, it will provide excellent op- 
portunities for unification of the building industry into the strong working team 
that it deserves to be. 

We stand ready to offer our services in assisting with the implementation of 
conversion to the international metric system. 
Sincerely yours. 

Max O. Urbahr, FAIA. 



Amkucar National Staroabds In stttutb, Ina 

New York, March tO, 1$72, 

Hon. Dahikl K. In outs, 

New Senate OfHoe Building, TJM, Senate, 

Waehington, D.O. 

Dbab Sbnatob iRouti: The American National Standards Institute has been 
requested to present its views and recommendation on the administration's pro- 
posal to establish a national policy relating to conversion to. the metric system 
in the United States. The proposal is contained in H.J. Res. 1W2 introduced in 
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the House of Representatives. Administration witnesses also presented this pro- 
posal to Senate Commerce Committee on February 29, 1072. 

We are sure that you will appreciate that a federation such as ANSI has an 
extremely difficult task in arriving at a position on legislation with tne long-term 
impact of the administration's proposal. ANSI membership encompasses vlr 
tually all national trade, technical, professional, labor, and consumer organisa- 
tions having a major interest in the development and promulgation of national 
and international standards. It also cuts across many major segments of in- 
dustry in which proposals to convert to the metric system would have a signi 
flcant impact 

This diversity of interest, which includes rather sharply divided opinion on 
the administration's proposal, coupled with the unfortunate delay in its in- 
troduction, i.e., only some two weeks ago and almost eight months after the 
metric study was submitted to Congress, makes it impossible to present final 
comments and recommendations at this time. Further, in this letter we are pro- 
viding some general observations on the proposal based upon our rather exten- 
sive involvement In the original metric study and reports. As we are able to 
develop additional reconmiendations, they will be submitted for your considerc* 
tion. 

To provide the Congress with recommendations on the most efficient and effec - 
tive course of action on increased use of S.I. units, ANSI is taking the following 
steps: 

1. A copy of the administration's proposal, along with the submitted state- 
ment of purpose and need, are being sent to the entire membership of ANSI with 
a request that they present their individual positions, either in favor of the 
administration position or in opposition to its enactment, along with conunents 
and suggestions. 

2. This same material is being submitted to the Institute's Metric Advisory 
Committee which is broadly representative of a cross-section of Industrial opin- 
ion. The MAC has been actively engaged in consideration of the impact of in- 
creased S.I. usage since before Congress authorised the national metric study iu 
P.Ii. 90-472. 

8. The results of these surveys will be presented, with recommendations on 
ANSI policy position, to the Institute's Board of Directors and communicated to 
Congress. t 

mnuo AonoN bt ansi 

ANSI will continue to work with all segments of industry and with govern- 
ment as we have over the past flfty-four years to coordinate the development of 
standards to meet the actual needs identified by either change or Increased adap- 
tation of S.I. units. ANSI has an expressd policy that all standards r^^posed for 
international adoption must be expressed in S.I. units along with any other units 
used. 

In addition to spedflc standards developicent, ANSI will continue to develop 
U.S. positions and assure participation In the work of ISO/TC 12 on Quantities, 
Units, Symbols, Conversion Factors and Conversion Tables. This committee is 
responsible for development and revision of ISO/B 1000, which contains the basic 
rules for the use of S.I. units. A copy of the current ISO/R 1000 is attached 
which you may wish to include in the printed hearings on metric legislation. 

ANSI will continue to develop both generalised and spedflc educational and 
information documents to assist indust^, government and the iMibllc to become 
familiar with the meaning aiH>Ucability of metric terms axid measure in daily 
life We firmly believe that the process of education and information must begin 
immediately and should have the full support of the Congress. 

ANSI will continue to coordinate the development of national standards in 
cooperation with its organisational members, industry, labor, consumers and 
government, to assure that standards are developed in anticipation of metric 
change within a practical fume of need and use. We feel that ANSI's primary 
contribution to any conversion which may occur la in a strengthened and ex- 
panded effort to work wito standards-developing groups, many of which have 
adopited metric use policies, as well as standards users, to bring about a volun- 
tary, well coordinated effort to meet the needs of America for standards whether 
expressed in metric or customary units of measure. This is the primary purpose 
of ANSI. 

The need for increased Industry-government cooperative action in inter- 
national standards participation is essential to any successful metric plan. 
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While conversion is taking place we must in the interests of U.S. trade assure tbat 
sound American standards, engineering pracUces and, in some cases actual 
products, are not eliminated from international use. The precipitant adoption 
of nominal metric sizes in international standards on the guise of metric 
conversion, for example, would present an almost insurmountable non-tariff 
barrier to many U.S. produced products which will be in use for many years to 
come. The development of international standards requires practical consider- 
ation of existing as well as so-called future standards. The position of the United 
States in the continuing evolution of international standards will be considerably 
strengthened by enactmeiit of S. 1798, the International Voluntary Standards 
Cooperation Act pending before the Senate Commerce Committee. S. 1708 is 
essential with or without metric legislation. 

OENERAL OBSEBVATIONS ON H. J. BES. 1002 

While ANSI is not in a position at this time to endorse or oppose enactment 
of the administration's proposal, there are a number of principles regarding 
any plan which should be considered. 

In the first instance ANSI feels that if a National Metric Conversion Board is 
established by statute such a Board should evolve a national prllcy rather than 
merely endorse one defined by joint Congressional Resolution. 

It is highly improbable^ if not impossible, for a Board, as envisioned iti rhe 
administration's proposal, to develop policies and plans in the short si>{»? of 
one year. We feel that a minimum of two years after funding Is available will 
be required. 

A policy on metric conversion is f>ot a simple go or no go decision. Timing is 
critical and cannot in our view be determined by arbitrary periods, e.g., ten 
years from the date of enactment of an authorizing resolution. Time limits and 
phasing should be an integral part of the plan and policy which a Board might 
recommend. 

We believe the Congir'iss of the United States will want to take a new, fresh 
and in-depth look at any proposed plan which the Board may propose. We feel 
that the viewpoints of vitally affected segments ot society, including government, 
industry, labor and consumers can only be objectively assessed if requested on 
the basis of a proposed policy and plan. The hard test will come when &1 • zcf,iu^l<t 
of society must consider the impact of such a proposal. 

Flirther study is required on the composition and structure of the pi^pose^ 
Board. The ultimate acceptability of any proposal may well depend in large- 
measure on the credibility of the membership. We find it difficult to accept a 
Board of twenty-one undefined and unidentified persons broadly representative 
of the American society. Because the essential element of metric conversion 
in eveiy nation in the world has been the development, promulgation' and use of 
sound standards, we would strongly suggest that at least a portion of the 
Board must represent either Individuals or organizations with both experience 
and responsibility in national and international standardization. 

It is also somewhat diflQcult to conceive of a Board directly responsible to a 
sin^Z department or agency of government as proposed by the administration. 
Whr^e for practical purposes we would support such a Board being assigned to a 
department or agency for administrative and/or technical support, we believe 
such a Board should be independent, should be appointed by the President of 
the United States, and should report its recommendations to the President for 
submental to the Congress. 

Mr. Chairman, ANSI appreciates the opportunity to present this preliminary 
statement which we would appreciate being included in the record of your 
current hearings. 
Sincerely, 

Donald L. Peyton, Manaffing Director, 

Enclosure. 
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ISO Recommendation 



R 1000 



February 1969 



RULES FOR THE USE OF UNITS 
OF THE INTERNATIONAL SYSTEM OF UNITS 
AND A SELECTION 
OF THE DECIMAL MULTIPLES AND SUB-MULTIPLES 
OF THE SI UNITS 



Tliit ISO Rcv'ummtntUtitm |lvet rules fur dtc uk of unlti of the Intcmatmn*! Syitcm of Units jnd for rorming 
and riccling ikvimat multtplfs ind sub-imUtlplcs of the SI units for ipplkjtiun in the vinous fields of tcdinniur'> 



1 ccmeral 

II The nsmr Sysliim Inttfiutkmal dDfUtfs (Inunutionsl System of Uniu). with the abbreviation SI. »4S 
adopted by the 1 1 th Cunrtrcnce tUMnk 6ti FuiJs ct Mcsurts in 1 960 
Die cohertnt units ait desi|nattd **SI units". 

J.] The Intemitional Systtm of Units m boaed on the faUowim Ax baarmnits 

metre (m) ampere (A) 

ktfognmme (ki) kclvin (K) 

aeco«4(s) candelalcd) 

aa unilt for the boae-quantities : length, maai, time, ekitric ctirrent. thermodynamic lempentiirr. and 
IsmiiHMi lAtMilty . 

IJ The SI wiitt for plane iB|le Mid aoUd aa^. the itdian (nd) and the steradian (u) rrspecthely. art call<d 
supfkmestMy min in the Inianwtloiial System of Units. 
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7A The ripmsioni for ihe derived SI uniu an lUted in tenm of btW'UiUU: for example th« SI unit for 
vtlociijr ii metre per lecood (m/>) 

For lome of the derived SI uniu ipecial names and lymboU exiit; ihoie approved by the Conftfrenm 
G^n^nle dei Poids et Mewrei are listed below : 



Quaattty 


ofSlviiil 


SynM 


ExfctMM In Mma 
orbMicor4fctv«d 


frequency 


hertz 


Hi 


1 m « 1 I-' 


force 


newton 


N 


1 N » 1 kg m/i> 


work, energy, 
quiniity of heat 


joule 


J 


1 J « 1 Nm 


power 


watt 


W 


1 W « I J/i 


quantity of electricity 


coulomb 


c 


1 C« 1 At 


electric potential, 
potential difference, 
tennofl. electromotive 
force 


volt 


V 


1 V « 1 W/ A 


electric capacitance 


farad 


F 


1 F « 1 A i/V 


electric retiitance 


ohm 


n 


1 n « 1 V/A 


(lux of magnetic mductioo. 
magnetic (lux 


wcber 


Wb 


t Wb« 1 Vi 


magnetic (lux density, 
magnetic induction 


teila 


T 


1 T « 1 Wb/m' 


inductance 


henry 


H 


1 H « 1 V t/A 


luminoui (lux 


lumen 


Im 


1 Im ■ t cd« 


illumination 


lux 


U 


1 Ix - 1 lm/m> 



It may Mimetinits be tdvantafeoiii to expmt derivfd luiiu in tenna of other derived unitt hivliM mdd 
namca. for cunple. tht SI unit of elMtrlc dipole moment (Kt^m) H ttsudly expmaed as C m. 
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2J Decimal multiplei and lub-multtplei of the SI untti are formed by meani of the prenxei given belo« 



FKtM \j tkr CUM ■ aialdplM 




Symbol 


10" 


tera 


T 


10' 


Sip 


C 


10* 


mep 


M 


10' 


kilo 


k 


10> 


hccto 


h 


10 


decs 


da 


10* 


dect 


d 


I0> 


cent! 


€ 


10' 


mtllt 


m 




mKro 


i 

M 1 


10- 


nano 


n 


10" 


pKO 


P 


io-«» 


femio 


f 


I0»» 


alio 


a 



The symbol of a prefui is considered iu be combined with the unit lymbol to whiiih ii ii directU j!ti«hi-J. 
formtng with it ■ new unit symbol which can be raised to a posttive or negaitve power and «hii:h %an be 
k-ombined with other unit symbols to form symbols for compound units 



Examples 



lcm» 

IMS'* 

I mm'/s 



(IO-»m)» « lO^^m* 
(IO-*i)'* - IO»s-' 
(lO-*m)'/» « lO'^m* I 



Compound preruet tfiould not be used, for example, write nm f nanometre) instead of nvim 
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y Kuia po« Tm uH OP « mm 
» thur mcdial MULnrtn aio niMniLTinn 



XI 



SI iMits Uf ^fmtd, tet It wfll not b« pnctlcal to UmH aii«i to Hint; In aadMoa. thmfon. ibtk 
dtdmil moliipln and w^fmUtiplM. fomwd by uri^ 

In ordn to mid tmn in calaiUtiom H It MmtU to in» cohmnt writs. llMiifon. It li ttnm^ 
rcconunmtftd that la Mloilatioai only SI mlti thtratilm U ottd. md not thtlr teM nritWw Md 
wMnultiplM. 



NOTE. - la cwiito eata, to «nMf« cwmiilimi hi Mm aa of i„ . 
Mkm 3 of dw tiMii hi tfw amw |>h> h iw>Im ef mwt wnf Hum. 



U It It rfcoffunendrd that only one prtAx b« iwd in focmlni the dodmrf multlplM or Mb^dtiplet of a 
dfflved SI nnH. and tfut ihit prtHx be tttachad to a uitft bi Um numerator. 

NOTE. - In ctft^a CMH cowi Mkmi (a tfM ■« taqakti (ttKMiMt of • pftHi to beOi dw MOimtor m4 tkc 
**^l!?l?-fL** "^V?**' twatHim ooly to iki dcaoeilMior CoNaai S <tf tkc iiMm hi die Aian |t*i> 
(um^ of tfMM nctprioas. 



4. NUMniCAL VAUAS 



4.1 Whtn cxpmMnt a qitanHty by a nunwrical value and a certain unit it hai bMn found luttabk in moat 
ippUcations to u« unid multing In numeiteal vtftMa bctwMn 0.1 and 1000. 

The uniu whkh ait dadraal multlpin and wb-multiplct oT the SI unlis diould thtrtforc ba choatn to 
provMa values in iMs iti^; for txaniidi. 



I2000N 
0.00394 m 
14010 K/m' 
0.0003 s 




lYie rvte accordini to danae 4 J cannot, iMwem. be conMntfy appM 

mmtftcal vahm axpnand In a certain mit can ntand over a rnHdiriMi Mrbet iwirldl] 

to tabnteMd mnnafM «ihm. la anch caats tt Is oto apprnpitaaB touaattewM^fvanwhsntlia 
mtsns l acn aa ng die pnfrmd value lanp 0.1 to 1000. 



Rults for writing tymbols for units ait given in ISO RacommendatfcM R 31. Pw . . . • : Gmn^ 



J. im OP uwn 



For a mnabar oT commonly Mad qua wUti i i , axamplaa of dadn^ muhlplts and ml widiliilm of SI «iit« m 
well as of soma ollM units wfikh m^f be usal an gNM in the Aanex to tftis docMMt. 



• Ai»nMMitin«Ma*or*onaf09aoa. 
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The American Institute of Chemists, 

Ncio York, iST.Y., March 22, 1912, 

Hon. Wabben O. Maonuson, 

Chairman, US. Senate Committee on Commerce, 

Senate Offlec Building^ Waahington, D,V, 

Dear Senator Maonuson : The Auiericnn Institute of Chemists, a professional 
association uf cheiulBta and clieiuicnl engineers, wishes to go on record ns 
favoring the passage of the bill would which direct the Secretary of Conuueree 
to develop and implement a coordinated national plan of metric convention 
within the next ten years. 

Our entire technology is based on science and scientists communicate via 
the metric system. Such a conversion would make communication with industry 
and the public easier. In addition, because the entire world operates on the 
metric system, coimnunications abroad would be easier. 

We feel there is a strong need for a change iu the educational program in 
America's schools to include metrication. 

The difficulties that would be encountered in the period of change would be 
fiir outweighed by the advantages in the future. 

David W. Youno. 



Electronic Industries Association, 

Wa%hington, D,C„ ApHl 5, 1972, 

Subject : HJR 1092 — Metric Conversion. 
Hon. Daniel K. Inouye, 
Senate Commerce Committee, 
Wa8hin{fton, B.C. 

Dear Senator Inouye: The member cofmpanies of the Electronic Industries 
Association have studied HJR 1092 and generally support this measure "that 
would establish a national policy relating to conversion to the metric system 
in the United States." 

The Association's support of this resolution, however, must be tempered with 
consideration of the following specific comments : 

The National Metric Conversion Board 

(a) Composition (Section 4) : The composition of this Board is extremely 
important if an equitable and effective program is to be developed. The member- 
ship must represent the broad national interests, should not be dominated 
by government employed or associated personnel, and should have representation 
from labor, education and industry. 

(b) Conversion plan (Section 6) : There is mme feeling that twelve months 
is insuflScient time for the Board to formulate an equitable and effective 
conversion plan. An eighteen month period is recommended. 

We appreciate this opportunity to offer these recommendations on behalf of 
the two hundred and thirty member companies of the Association. 
Very truly yours, 

V. J. Adduci. 



The National Cash Register Co., 

Dayton, Ohio, ApHl 17, 1972, 

Hon. Warren G. Maonuson, 

Chairman, U.S, Senate Committee on Commerce, 

Washington, D.C. 

Deab Senator : I appreciate your sending me copies of current legislation 
pertaining to metric conversion, and i am pleased that you have placed me on 
the mailing list to receive future copies of the metric hearings. 

I am attaching a copy of our position which was submitted to BEMA regarding 
specific elements of the Metric Conversion Bill, S. 2483. 

We believe tliat the business community would greet the proposal with more 
enthusiasm if the Secretary of the Treasury were directed to respond in specific 
areas such as tax credits with respect to undepreciated capital values or for 
scrapped inventories. 
Sincerely, 



Enclosure. 




R. J. MiNDLIN. 
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The National Cash Reoisteb Co., 

Dayton, Ohio, April 3, 2972. 

Mr. V. B. Henbiques, 

Director, Data ProcesBinff Group, BEUA, 

WoBhington, D,C, 

Deab Vico: The following comments summarize our position In response to 
the BEMA questionnaire regarding siMKrlflc elements of the Metric Conversion 
Bin (S.2483) Introduced at the 92nd Congress. 

1. Benefits of conversion 

NCR does not f^l that new Jobs, other than those required for conversion, 
would be formed due to metric conversion. \Ye don't see u significant Improvement 
In production and, tlierefore, few new jobs. There would be little economic ad- 
vantage to our industry by converting to the metric system, and the benefits of 
conversion would not offset the costs. 

We see no reason to revise tlie BEMA position of a planned program which 
would allow for more orderly changeover because, as each segment of industry 
changed over, our use could be planned and predicted. 

We also recommend that since BEMA is lieavily Involved in International 
standardization of module sizes for standard iiarts and computer media, whicli 
will give the greatest economic advantage regardless of the unit of measure, 
that specific elements of the Bill which relate to International standardization 
be dropped since it is covered under a separate bill now before Congress 
(S. 1796). 

2. Ifational policy on conversion 

The BBMA pofidtlon on a planning cycle ranging from 5 to 15 years or more, 
allowing 5 years for planning and revision of standards, followed by 3 years for 
design and start-up of products, depending on the product line, is agreeable and 
that converting to the general use of such system within 10 years from date of 
enactment is too short a time to be substantially converted to the metric sys- 
tem. The Bill should require proof that voluntary conversion is not possible before 
requests for new legislation are made. 

3. National plan and reportinff to Congress 

The national plan is to be dGvel(^>ed making full use of studies and consulta* 
tlon carried out pursuant to the previous study program as reported on NBS SP 
845. The Bill leaves the amount of consultation tx> the complete discretion of the 
Commerce Department, and we feel that NBS Metric Advisory Board should 
continue to support the conversion plan In a coordinative function. 

We feel that new legislation as a forcing function should be kept to a mini- 
mum and the voluntary phase-out of customary units after a certain date. Metric 
units should be added to present customary units. Convenience and need will 
promote voluntary use of dual labeling. 

We also feel that the Government should consult with industry in establish- 
ing procurement regulations and time scales. If the law provides for public 
education but does not provide for industry education, we feel that joint expend- 
iture on industry education should be kept to a minimum, and that industry 
should bear tbe expenses of conducting its own educational program on metric 
conversion according to its needs. Minimal Government assistance could be in 
the form of specialized technical education and training. 

We do not feel that reporting of costs and benefits being incurred should be 
burdened upon industry. It is felt that Government monitoring of convenslon 
program can be accomplished through tax return data had export/import figures. 

4. Provisions for company financial assistance 

We are in disagreement with the provlcdon in the 'All that tax assistance 
will only be granted for purchase of equipment manufoctured in the U.S. and 
substantially all of the component parts which are manufactured in the U.S. 
The industry should retain the option to select their equipment supidier from 
home or abroad. 

New equipment required for carrying out the conversion plan will be required 
for direct replacem«it and as a complement to existing equipment During con- 
version, dual manufacturing capabilities will be required to supply lE^Mre parts 
in customary units. 

We are not in agreement that the Bill make provisions for a maiding Section 
167, Depreciation Guidelines of the Intemal Revjenue Code of 1954. 
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The Bill suggests that the tax rdief as provided will be later suppleoieiited 
by tlie CoQgreas upon recommendations of the Secretary of the Treasury. Thus, 
the tax relief in the present Bill is limited to personal property manufactured 
in the United States and substantially all the components oif which are manu- 
faotared in the United States, and which is placed in service in replacement at 
other property in order to carry out the requirements of the national plan fot 
metric conversion. 

The BiU, as drafted, is hardly one to create enthusiasm in the buslneeis com- 
munity when it flails to address the problem of who pays the cost We do not 
doubt that the business community would greet the proposal with more enthu- 
siasm if the Secretary of the Treasury were directed to respond In ^ledflc areas 
sudi as tax credits with respect to undepreciated capital values or for scrapped 
inventoriea 

Sincerely, 

R. J. MiNOUN. 
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DEC 1^ 



BEMA 
QUESTIONNAIRE 
METRIC CONVERSION BILL 
OCTOBER, 1971 



On AuRUft 6. 1971 Senate Bill 8.24B3 wu introduced to the 92d Congrem and cited u "Metric 
Convenion Act of 1971**. Ai a trade aaeociation repreaenting the manufacturer! of busineu 
equipmmt we anticipate being catted upon to testify during the hearing* of thia Dill. 

The following document were uted in preparation of the Quettionnaira. Copiee or excerpta are 
attached for your peruiol If you deeire. 

Senate BUI 8.2483 Metric Oonvenion Act of 1971 (Complete) 

NBS 346 A Metric America ... A Decioion Whote Time IIu Come (excerpta) 

hBS 346*12 The Testimony of National Repreeentatlvo Groups (excerpta) 

BEMA Papor — An Expoaitoiy StateuMnt of the Current View on Metrication -* August 

1970 (Complete) 

Background; In accordance with Public Law 90472 tho Commerce Department tlirough the 
National Bureau of Standards conducted a study of the effccta of converting the Unlied^tatea to 
a metric system. The result of that study was published In a number of documents, the principal 
one being NBS 8P 846 "A Metric America ... A Decision Whoce Time Has Come". 

BEMA participated in the study through their Metric Advisory Committee (BKMA/MAC). An 
expository statement of tho "Current Views on Metrication*' was prepared by the iiFvMA/MAO, 
reviewed by the Policy Boards of the three BEMA groupa, and prrsonied at the Natiiuinl Metric 
Study Q)nferenco in August of 1970. **Tho Ttetimony of National Represcntnttvi* OroupK** 
published by the National Bureau of Standards as "NBS SPd46-12**, contains excrrpts from'Ui** 
BEMA statement Inputs for NBS SP346*12 came from over 700 groups including trade 
associations, labor unions, professions! societies and other groups, including consumer activity 
and public ond private educational organixaUons. Tha conciuaions of the report are in line with 
the BEMA stotamant. 

The pnipoaed bill 8.8488 was foimulatad around the feaulta of the studies as indicated in the 
various reports, paitlculariy tha one entitled **A Metric America ... A dedrion Whoao Tlmellas 
Come", NBS 846. 

In addition to tha purpose and •title of tho Act, the Bill givea a summaiy of findings which ara in 
Una with tt^o Nattonal Bureau of Standards findingi in NBS 346. In general the BlU provides 

(1) that tha Sacrstary of Commerce ihrough tho National Bureau of Standards, is to 
preparo a national plan to convert the United Statea to the general use of tha metric 
system within 10 yean horn tho data of the enactment of tha Bill; 

(8) tag aasistanci tn tN form of additional dtpitciatlon on capital •quipmant; 
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(3) fmell buiiiicss with .ddiUonal Msbtancc in the form of loatii for equipment; uid 

i^nle«1on^^^ '"'^ ^ °' initnimenU nKiuired by tht 



(6) 



that public education may be given granU and contracU to uaUt In training neceuary 
to cany out (he plan. ' 

I™«ir.*'fir!!,*!i;f background foi thit elcniont. wd 

Ii II. we aik Hint you Knte wliy you disagree and what you would propoied to do imtead. The 
elemenu of the biU (paraphniKd or quoted) and (he quertion. a« In bold fkc. tmTlk. tou! 
Ilackpound informaUon and BEMA poiition on metrici are in normal type like thii 

Rut ioine general quetUon* to idenUfy you. the rapondent. and your principal ma of concern. 
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QUESTION 1 

(s) This rcf^wnnn in from the vij^Wpoint of (check one) 

□ nil iiidividuni, (W acompnny, □ BKMA Committee 

□ UEMA Council 

' (b) This rpiponse is the opinion of (rhock one) 

□ an indivithioU □ a group of imUviduaU, 

□ the coniensut of the company or orftanizntion checked above. 

(c) The reipondent(8) ia intertited in the following aapecU of the Bill: 

Question 

1. The time Khrdule for 

conversion 

2. Monetary asaistnnro for 

a company 

3. Monetary aaaistance for 

a small business 

4. Monetary asaistance for 

an individual 

6. Monetary assistance for 
Public education 



Please answer Questions 2 and 3 and Uiose listed after your "yea** check(s) above. All items for 
which you check "No** will be counted as not applicable. 

If part cif a question does not concern you, please mark that part "N/ A** for Not A|4ilicoble. 

The lead in on each question quotes from the Bill and gives additional background inforniiition to 
help you understand the subject and DRMA*s action to date. If this confuses you and you would 
ratlier just make commenU on the copy of the BiU and send that inateod of the questions, you 
may do so. 

Try a queation and see how it goes. 



No . 
No 
No 
No. 
No , 



Yes ^ 
Yes 

Yes 

. Yes 

Yes 



Q.4 
Q.6 

Q^e 

Q-7 
Q-8 



2?B 
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QUESTION 2 - Banal its of Convertion 

Under Findinfpi llic mil ii(aU>ii (hnt 

"Thr United SlulPi in Mte only major nntion of the world Uint U not ronvrrlliiK to the 
tiilmtntionrtl metric «yMpm**; . . . "(Iip Inni.'uuKe ami tocWi of our ■cionlific coiniuiinity ure 
nirrnrtv iininR nmh lyMrm" . . . "ilw nation ii almmly hondinK toward hucIi nyiitcin nlowly luid 
lw|>lwMnlly",...*Wh Ryuloin u bajwd on fiiml:imental nUUomUiipi end U eeiiily 
undcrstnml gnd would bo wi uid to our educational >yatein**. 

Thpup MottmpnU, wp beliove, are factual and wUl require no comment. Other lUtrmunU of 
nnUinRH nns not ns evident and may mpiiru comment ai follnws: 

e^** Coni^Toaa findR that the adoption of nuch ayiitom would leiult in npw jobt in the United 

fa) Tn whol extent dn yoii feel new jobn, other than thoM required for convenion, would be 
formed within your orcanitation due to a metric coiiwniiin? 

_llon>s » we do no t nee im p roved nrnductton and, therefore, few now 
joba. Findings are not substantiated h\ NOS report* 

•The ConRrets finds that the adoption of auch lyatem would snhanct our poiition in world 
tndft market!.'* 

The BEMA poaition paper included a statement 

"Sinrc a preponderance of nations are tending toward the metric system, it appears to be the 
systpin which will be picfenred in future international trade." 

(bl) flhmjld BRM A retain ite present position that conversion to metric system wiU enhance our 
world trade niArketa7 

Yob - however, wc see Uttle economic advantage to our industry 



(b2) Do you impoit producU for domestic aalea7 Yea 



(b3) Do you export producU for foreign sales? Yes 



•The Conjrma finds that benefit of eonvenion would offset the cost of oonrniton**. 

On a nationsi baais this msy be true, althnugh it is impossible to access exact benefits or coste for 
such an involved char.ee; but as an individual organization it may be more pracUcal. 

(cl) Would your oiganittUon benefit ifomconwiton or not? Nq . th^ y^^n^fitm w^iM 
probably not offset the cost 
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(c2) tf to in wlwt 9tttm would your compooy bonolliT 



(c8) Tho abovo aiuwer b b«t,i on ■ itudjr Yea (September 30, 1970) 



isintultWt , 



The m itetee that ••Tlie Conr«« ^ndt that "conwwloii to mch qnton would be a itlmuhis 
to the economy and to new inveitment In plant equipment.** 

(dl) To what extent would the conveniion InereaM your saleaT 

We don't feel that conversion would Increaee ouf aalea 

(d2) Reqube new bivettmentbipbmt equipment? 

Yei - new equipment required . 



(d3) The above anawer la baaed on a atudy Yea (Seotetinber 30, 1970^ 



The Rltl itatea '"The Cot^rem findi that a common qrttem of meaiuiement wouM Improve 
International communication.** 

To the extent that meaiurementi would not have to be converted ftom one ayitem to another (In 
intemationil trade, aalca brochure and maintenance information) we would aa a aociety benefit 
by Improved biternatlonal communications. 

(c1 ) Do you have an Intematlonal Manufacturing OperationT Yea ; 

(c2) lb whit extent would metric adoption fanpiove technical communication? 

VolMntary adoption already proceeding who re neeH ed* advantageoue — 
for tool Intercha n gcabllitv . 

The niU fttatea that *The Congrets Hndi that email bualneeaea and leU^mployed ciaftamen 
would benefit from a courdlnnted convcnlon piogram.** 

The BEIMA position paper itntemonU included **A planned propmm generally would allow for 
more orderly changeover bccauae, na each aegmont of Induatry changod over, our um could be 
plunned aiiit predicted. A planned chnn(;» would probably reault In a iliorter period of operation 
ill the dufil dimenilo;.lng mode than would be tlie caw for ovolutionary conversion." llKMA 
tlicrefore recommended a coordinated conversion piogram. 



la intuitive 
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(f) Do you have any reason tu revise tliii position? 

_ No ■ i'ii in debatable that "small bustncaa and scU-cmployed 
_ craftamcn would benefit'*) 



Lastly llie DiU tUtet "The Congress finds that new interns tional standards are currently being 
developed into such system and tlie United SUtes is not fuUy participating in such 
development" 

The UEMA itntement made a strong point of participation in intematiunal Btandnrds* effort 
rpKardloRB uf thn mcniHirini; system, llio DEMA statement includes (he following: "llie Dnln 
Processing segment of our in»]ustry is, huwever, hcovily involved in international trnde and we, 
therefore me working (Imiugh standurds orgnnbiatioiis to establish modulo sizes fur standard 
parta and cuiiiputer media which will give the grealpst economic advantage regardless of the unit 
uf mcosurv under which tlw size was originally established." We further state "Whether or not the 
United Stall's decides to increase the use of metric units of measure, great emphasis must be 
placed on continuing compatible module sizes with current equipment." 

(gl) Since DKMA it heavily involved in intcmalional standardization, should we accept the 
statement as geiietaliy true to the United 5tates7 

Yea 



(g2) raquest that it be modified? 



(g3) request that it be dropped flrom the DiU since international standardization if being covered 
under a separte bill now bcfure Congress? 

Yes ■ prefer that it be dropptid from the Bill 
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QUESTION 3 - NRliniinl Tolicy on Cuiivorsion 

Fnr p«>liry nnd piir|u»'if* I hp lull hlnU*^ "It in thorrfore dfclvirctl to he the pnlicy o( (ho Fcflenil 
riovriiiim'iit to nclopl I he ofl'in;il niul btanihird ityetciii of iiiriisurcincnt for tho United 
Statm the inlrniiitionpl tnrlric pyslrni nnd to provido for c(iii>rriinR to tho KPncrul uiw of 
Riirh Ryrtpm within ton yrnrn from the date of eniirtment of this Act.** 

The hKMA Rtalrmenl hi<:liidod thr follnwiiig: "It is eslimnted thai a minimum of R years, 
allowhiK 5 yrnra for plmihing on<l rovixion of Atumlnidt ai>d 3 ycari for dvEign ond Ki.irt-up of 
products, would allow ti^ to be buildinf! new deRi^ns in a metric system.** *"rhe time to n^dcaign 
all prndurU could vary l)otwcon 6 and 16 yeortt. and perhaps more dcpenduig on tliv product 
line.'* Thf^sc two siAtompnts appear to be subMtaiiUally in line. 

(a1 ) On you interpret the intent of the hill as total conversion in 10 years? Yea 



(a2) Suhsttuitial? No 

(a3) Or use of metric in now designs in 10 years? 



(hi) Do you feel that 10 yeara is too nhort a time to be substantially converted to metric 
system? 

Yes - for certain industries 



(h2) Or too long a time? 

(h3) What time would you recommend? 15 years 



(c) The abovtt answers ara based on a study Yes (geptember 30, moj 



are intuitive 




228 



OUrSTlON 4 — National Plan nnd Reporting to Cnngratt 

lido 1 of ihc mil |imvi(W for pr<)>nrotif>n of n onlionni melric plan aiul rrquireii (hnl (he 
Srrrrlaiy r>f Commerce llimiiRh lliii Nultoiinl Uurrau of Siandnrdn shall wilhiii 18 iiioiUIia 
afu<r Ihc (l.i(r of cnnrtmnil of thb Act develop aii<tn<porl lo (he Prctidnil and the ConRrew 
a iut(ional plan lo cnuy out Ihr |K>licy atiited in Section 3 (a) of thin Act. (Sic Statement of 
|K>liey ill Question 2) 

The Dill provides thnt "such plan ahall be developod making full use of studies and 
comuKaliona carried out pursuant to" previous study program u reported in NDS SP 345. 

(dl) I have atudied the report? __Ve8 

(d2) Scanned the report? 

(d3) Have not seen the report? . 

(cl) 1 anrce with the general conclusiona? Ye« - with Homa reservation on th^ 

fin tl inge a a they appear on the Bill 

(c2) 1 disagree with the general conclusiona? : 

(c3) Because of the following? 



(fi) The above sUUmentt axe based on factual information which 1 have? Report of BEMA 



(f2) Are intuitive? 

<f3) Are based on additional information? No 
iti) Please quote additional information or source for It 



The Din providet for "additional consulUtion with other fedi^ral, state and local Rovemrornt 
agencicd and wlUi foieiipi govemmeni and international organiaationa ae nu^^f be 
appropriate.** 

The sUtement "such additional consultniiona ... as may be appropriaU" laavat the amount of 
consultation to the complete discietion of the Commerce Department 



and NCR Input 
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(g1) Do you ogree with thin approich? Y ea - iC cong iafc nt current «ip««rnlion 
(g2) Would you piefer to pre limilalions placvcl on thme conmilUitioiia? iN o 



It furtt*'*r pfoviili*.<( lliat **Aurh pUii i4inU be ilcvelopcd with appropriate piurtiMiMlion by 
rcpnrfiriititivef of U\c United Slntrn iiHluRlry, acience, engiiimiim, and labor "if^xJ]*^ 
appointed by the Ihremdcnl In ndvl wry boarda to awUt in the devclopinnit ami 
iniplementation of a plan." The uiulvrliiiing ii editorial cnmmeni. 

(hi ) Sliould ejdnUng NDS Mftiic Adviaory Board be umh17 Yea - inc lMfled almiL^ witll. oth 

boards 8c may art a» coor*Unaior 
(h2) Do you ticlieve that the Drpailincnt of Commerce should have complete diMrrvtion on the 
seleetioii of potential appointees? 

Yea " wUh coneultfttion 

(h3) Should it have broader powers? 

YoB > limlt eri 

(h4) I^ao, what ihould they be? 

. T» break any Ucadlocka «o aa not to hinder or dela y irnp^ p^'t^t^'^t-'^- 
Hon of an effective and acgcotablo plan 

Title I further providea that "Midi pinn ihaU be put into effect to the extent poMible under 
existing law after such 18 month period." 

Note thia statomcnt makes tlie law more than one to develop a plan, and in fact requires the 
implementation of the plnn. 

(11) Do jrou believe this law should activate a ten year convenion period? 

No * support BEMA voluntary approach , 

(12) la an 18 months national planning period adequate? 

Minimum 24 montha 

The aecti**n further slates "and ihaU indude recommcndatioiia for any legiilation needed to 
further eltect such pl.m.** 

The BEMA I'.atement contained the following:' "The conversion of atandardi should, however, 
bo on a voluntaiy industry by industry buis with govemmimt encouragement only. H v/ould lie 
di«8irable if all sales literature wero required to include metric dimenslona by n i|»cciflc date. Tlie 
gradual eUminatkm of the customary units of maaiure wouki probably take place tqr itself.*' 
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new Iri^niioii would you con» iiJcr ncccssAcyi for cxnniplPt woiilil It nt'crt.- nry to 
require ilmt uatri literature indudp niol ric units m well im cuntoiimry unila nflcr a crrtoin e? 

Metric units add ed to p roscnt cugtoTiarv units fl ret. S econdly. 

ciinto ni ary units ahoulcl bo removed after 15 yoore 

(j2) U new Icg'slation requiiptl to allow for Uie dropping of cuttomaiy units after a npccinc dnio? 
_ No " voluntary nhaee out 

(J3) Is nf!W legislation required so that producU which we buy be dual lahctcd for a period of 
lime? 

■■ No " convnnicnco will |>ro'iwntft v oluntary u«<> r>f /liinl laK^l^^^g 

04) Do you have any sucgestions for oddiliunol laws that miglit be required? 



(j6) Do you believe that the conversion should not be forcc«l by law? Yeo - 

- ; There l yiust be exceptions.inado for certain h-n r dahi nn. 

Title I .iIko provides "ituch plan shall inchide piopoitcd roijulationv. . . reqiilrinc »ich 
Gonvcidtin in activities of the fedorni governmeiiti indiidiiia procurement, in accordunce willi 
an npprupiiute time icltcdiile.** 

A furihcr provision nulhotizcn the Tresidrnt to effect IhRse regulations. Reports of U'tWuxl 
OjiencioB apjiciir to Indicate that they would moke the convernton in time with indur.iry 
convmion uiid would nut attempt theinbclves to cause the conversion by their procuivmeiil 
practices. 

(kl) Do y»u believe that the Secretary of Commerce should bo allowed to propose use oif 
Federal procurement to fuice a time scliedule? 

-No ■ thin , la a Government forcinr> function \ 

(k2) If Industry ia to control (he schedule, then how would such a achedule ba estahlislted and 

moinluinrd? 

Fed e ral Gover nme nt ahou ld conault tnduatry In ceta bl lnhlng 

pro n>r ement v c nulatlona and time acalo 

Title I fiivUtcr provides ih.it "such pi in shall include an appropriate program ... to educato 
ihii pubhr. for tlie purpose of such conversion.** 
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The DRMA ilnlctncnt on Ihls Horn wns "If it in clrsinHi lo j»o metric, Ihon Uic Unil'«l Slalrs 
l!ovornini)ul itliinild piny n very nrlivr mil in ednriitinR Anicrirnn iiichiMry nnd the AMicnr'.-in 
|iiih1ir on Ihi' lulvnnln^r*; of (Join^ so. Covcmnionl should nlso try to forxt''* Iho prolil<'Mi i which 
will nrisr in llio n)ind^ of the puhlir nnd tr>' to nistko Ihr puhlic more rrceplivi' to Uic rli:i '(((rover 
p<')iutl.*' U the Inw pnwi>ln.s fitr piihlic ncliic;ilicin hut doi'fi nuL provitli' (or intliKlry rcjnrnlion, 
<ilhrr thnn Hint which imiiifstry ntny procure from public cclucational inftliliilions under other 
provlBionR uf the Act, 

(11 ) Do you believe the Rlatciiiriit in acrcptalilr nii it iilundii? 

1« 

(12) Ifnol.lhon why? 



Romcmlti'i llial tho rnnvrrsion would piohahly ri'quitr ron:;idenihlc cdurnlionnl effort within 
tho coin} ntiy to tmin all '<rftmrni.s. includiM); ninrkoliuf:, niuint'erinK. mnnufncturiuK nnd 
customer service personnel to the um> of now units of moasurr. 

(1«1) Should the law include pnivisions for amiitimcr to industry ethicntion m well? 

The ^osL-ahouliLI)*!- bprac^by^industxy on_vo]u)itacy Inil^^ — Appri*- 

henflive that Covornmont nupport would involve isreatrr burcaocratic cxpeuBc 
Title I nitiii provides for '*such pl.ms which shall include nn iijipropri.de proKrun for the 
provision of tochnicnl assistance to induMry nnd lnl>nr for the purpose of nw h conversion.** 

Terhnicnl PSMr.tnnce li rather n brond trim nnd could ho used to eover many suhjeetn. 

(ml) Do ynu helieve the section ia ndequutensatutml? 

No • 



(m2> Or would you like to see it more siiecific? 

Yea 



(m3) If to, what ipfcializeil technical arsiitance would you require? 
If\ tho form of technical education arid training. 
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Title I provides for ivpniting fiillowii! "Nol I iter than two ycnrs nftcr wch plon k put Inio 
fffrct, mid •nmiRlly tlicrradrr, thr .Srrrrlnry ^llall rrport to (hr PrcRidrnt ond the OiiiKrr.ns 
with rrnpcct to (1) pu»nrrw bciiiR inndi* utiitcr nurh plan; (2) cci^t nnil Irnofit lirin^' incuned 
tlirriMindir.'and (3) luiy addilionul IrpRlntioii nrodrU to carry nut the policy Mnted . . .** 

If the pinniiing tiikrs 18 months and the first report is two ycnrs after sinh plnn, thnn llic first 
full rrpiirt to Congrcm will In* after ^V: yi-ars, except for reconinirndations for legislation which 
roiihl tH* made during or following the plan phoiie. 

(n1 ) la the first lequired report too Iatc7 No 

(n2) Too M»on7 __N©^ 

(n.1) Or is no rrport rrciuired? Rci)orlinc_rxp«2na.aa3PiyifiL»hy«jriJfl«rftJ^ 

if ni!CC88ary 

The reimrtinK of "cost* nnd boiirtiftt hring itiairred'* could be constnicd as requirini* that 
iiifliislr>' lie nvpiired to report sepurnirly on its cosU nnil benefits. On tho other hand. iU'y roulil 
rrly on tiix ii-liim dntn « hith could Ix* gathered incidental to another provision of tl»e law, or 
ror.ta and luni fits could Iw derived from import/ext>ort figures since that is where most of the 
iM'nefit seoTiis to lie. 

(pi ) Do you feel this provnion is adequnte as stated? 

_Nn " keep re porta ( ape. ciat) to a mmimutn 

(p2) Should it \k. restricte<l to govemmeni costs and benefita? . 

(pH) deriviihle from existing reports? Y ea 

(p4) Have you any odditinnal suf^estions? Don' t th ink indnn try n r othor groupfl flhoxild 

ho burrlcncd with additionol bureaucratic p.inerwork and re.purtini*. Thia 
f ur iU^. r^iucrea eee t h c coat of c on voraion* tine Income T a x fiKP o nd 
export reports 



Tfm reporting of requests for "any additional h»gisl;itlon needed to carry out tlu' policy 
slalemcnt . ..** allows for continuing requests from SecrelAry of Cumroerce for mote 
Irgislnliiin. 

The nPMA rtatemcnt asked that "conversion be . . . voluntary industry by industry buuis with 
govenuuent I'ncotiragt'meut only'*. 

(q) Should the hill require proof that a voluntary convention is not possible before Rquests for 
new leglslttt!uu art mntle? 
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ProvHiont for Financial Assistflnca. Qupitiont 5, 6, 7 and 8 each cover a portion of thn four 
forms of rinnncial unisUincc provklotl in the act; namely, (Quoition 5) income tox aHintunrc on 
property neccMary for nirlric conversion, (Question 6) Smull DuRinew Administration loam to 
procure equipment, (Qurstiun 7) grants to individuals for acquiring tools for instnimenta 
necessary to their continued employment, and (Question 8) public education grants. 



QUESTION 5 - Proviiions for Company Financial Asiiitanca 

The prviHMcd BUI aiiinids Section 167 Depreciation Guide Unes of Ihe Internal nevenuo 
Code of 1054 by allowing the taxpayers to use one-half of the uacful life normally uwd. For 
metal working equipment the normal life would thus be shortened from 12 years to 6 years. 

The DEMA iwper states, **lhiit to cbongn will require increased capital equipment investment and 
a possible temporary reduction in plant efficiency. 

On the other band, there is also the possibility that the long range results would be an increase in 
BEMA companies* productivity because of the now capital equipment** 

The proposal pcovldcf that tax aniittance will only be granted for purehase of cquiptnnnt 
manufucturcd In the If nitcd Statcn and subalantlally all of the component purts of wliicli are 
meniifttctutcd In the United States. 

(al) Do you believe this restriction Is desirable? _£IQ 

(a2) Not desirable? Company to retain option to aoloct auppUcr at linmc a nd 
abroad 

'llie Hill pniviileii Hint niirh eipiipiiieiit iniiHl lie pliiiTd hi »M*rvt<ii In rr|iliirenient of nllier 
propel ty in order to citny uut Uin rc<|uircmcnlH of tlie national plan for niclric omvcmion. 

In some cases the new machine may not be a replacement on a one-forgone basis but may be 
required to cany out the conversion plan. 

Cbl) la this section accepUble as written? 

No 

(b2) Should it be broadencil to include other than one*for'one replacement? 

Yea - retain cuatomary unite machine to aupply apare parte 



(b3) Do you have addlttoiuri comments? 

Replace and coraulcment existing faciUtlea 
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The n<U nllnwii the SccrrUry of the TrcMiury to ettahlt^h Uie rulei for tho election of thii 
•ficcbl tax writeoff. 

(cl) Do you have «ny miggcKtions for nilrs? 

T^JUyttg °" Income Tax Value - in exec a a of present 7 Qj:_iO% 



(c3) Should your luggettions be written into the DiU or left to the Secretary*! dipicretlon? 

Yea - our Bu gK eationw ahould be conaidercd by the Secretary. 
ttitin written into the Dill ] 



The niU aUn pmvidrs for tlir Secretary of the Trca»iry to submit mldillrmnl 
recomii- Mdntions for chongCR in the Federal Income tnx tawi to CongrcM. The Rin piovides 
that bi loru Hubmiltii'i; recomincndntions he shnll consult with Rovcmmental units, private 
individualn and orgaiii74itioni that he deems drsirnbtc. 

(dl) Should the Secretary of lYcasury be allowed complete freedom on who ho consults? 

No 



(d2) Or should he be required to consult with consumer, labor and trode orKsnizatlons affected 
by tho pn>|H)f ed change? 

"Ves 
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Scientific Aitaratus Makers Association, 

Washington, D,C., May 5, J972. 

Senate Commerce Committee, 

Staff Offices, Old Senate Office Building, 

Washington^ B.C. 

Attention: Mr. Lippek. 

Subject : SAMA position on metrication hills 

Dear Mr. Lippek : We are pieaned to Huiimit the enclosed references material 
to supi)ort tlie scietitiilc instrument industry position in favor of tlic Administra- 
tion's Joint Resolution on Metrication. Tlie fucts included in our paiier prepared 
for the National Metrication Conference in August, 1070, arc still accurate. Our 
testimony in support of S. 1708 in June. 1071, illustrates the strong relation- 
ship between metrication planning and international standards activities. 

Wc would like to make the following additional points which seem particularly 
pertinent to the forthcoming discussions of metrication by the Senate Commerce 
Committee : 

1. Expanding international trade In technological products iraints the way to 
a need for a common measurement language. 

2. The need for product harmonization Is Increasing because more products and 
parts are being produced In multiple, world-wide locations. 

3. Products and systems now* on the drawing board will be nold In metric coun* 
tries when International System ( SI ) and accepted alternate units become man- 
datory for commercial transactions In the European Common Market. 

4. A timetable has been set for such commercial requirements, and some coun- 
tries are Implementing these regulations with respect to product markings and 
literature already. 

5. The relatively short lifetime of instrumentation products encourages early 
metrication. 

6. The market place is alreailv providing some stimulus for conversion, as in- 
dicated above. Financial Incentive may he helpful, but should not be critical to 
the basic decision. 

In summary, SAMA supports the tit rust of the Joint Resolution, placing high 
emphasis on the commitment to planned, coordinated national metrication. The 
mechanism for dealing with changes to engineering standards cannot move effec- 
tively until public policy Is established. 
Sincerely, 

James E. French, 
Technical Director, 

Enclosures. 

Soientifio Apparatus Marebs Assooiation — ^Presentation to National 
Metrication Conference, August 18, 1070 

general infobmatiok 

Organization: Scientific Apparatus Makers Association, Washington, D.C. 

Presenters: Mr. James E. French, Executive Secretary, Scientific Apparatus 
Makers Association, Washington, D.C. and Mr. H. H. Qorrie, Consultant, 
Bailey Meter Company, WlckllfTe, Ohio, Chairman: SAMA Metrication Task 
Group. 

Nature of the organization 

The Scientific Apparatus Makers Association is a voluntary national trade 
association representing the major segments of the scientific Instrument Indus- 
try. Founded In 1918 to promote a domestic Industry which expanded rapidly 
during World War I, SAMA has worked consistently to assist In the strengthen- 
ing and expansion of United States production and distribution of scientific and 
industrial Instruments, apparatus and equipment. 

SAMA has grown steadily since Its founding and now consists of approximately 
200 member companies representing the leading firms engaged In the design, 
manufacture, and distribution of over 40,000 types of Instruments, apparatus, 
reagent chemicals and equipment used^ln research, measurement, analysis, test- 
ing and control by government, Industry, education, public utilities, health and 
medicine. It Is conservatively estimated that SAMA members account for more 
than sixty-five percent of the total business of the Industiy. 
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Member companies maintain manufticturing facilities in 81 states, with offices 
and branches in virtually every state. While these companies employ a total of 
over 160,000 workers, membership consists primarily of small and medium-size 
firms of which over fifty percent qualify under the definitions of the Small Busi- 
ness Act While some member companies are over one hundred years old, the 
average age of all member companies in the Association is fifty-five years. 

At present there are six operating, product-oriented sections in SAMA. They 
are: Analytical Instrument, Laboratory Appara^^jV^. Measurement and Test In- 
strument, Optical, Process Measurement and Oontroll, and Scientific Laboratory 
Furniture and Equipment The scopes of these groups are identified by the sec- 
tion names. A list of member companies is attached. There are four principal SIC 
numbers represented among SAMA members. These are 8611, 8811, 3821, and 
88S1. At the same time this industry is characterized by substantial product di- 
versity. Among the SAMA member companies, 80 additional SIC numbers are 
represented on a primary or secondary basis. 

Partioipation 

One hundred (100) member firms assisted in the preparation of this report. 
These constitute 67% of the manufacturing members of the Association. All re- 
sponses supporting this report are based on total sales of participating firms. 
About 00% of these firms export, with the average x>ercentage of sales abroad 
being 10%. 

PBESENT STATUS 

Measurement system usage 

The scientific instrument and apparatus Industry employs both customary and 
metric measurement units. By product group nearly all SAMA member firms pri- 
marily use customary units, although 45% of responding firms use metric units to 
some extent Metric measurement units are traditional in the optical, glassware, 
and porcelainware sectors of this industry. Additionally certain analytical in- 
struments of European origin have retained design specifications in metric units. 
Process control manufacturers indicate that their foreign subsidiaries and li- 
censes use metric units. 

The majority of reporting firms now conduct all engineering, manufacturing, 
and marketing operations in customary units. In 1970, for those reporting firms 
which indicate the use of metric measurement units, the present orientation is 
more to marketing needs. Fewer firms use metric units in manufacturing and 
engineering. Thirty-six percent of the firms have projected usage throughout their 
operations in 1076. 

There is an increasing awareness of the need for possible expanded use of 
metric measurement units in the scientific instrument and apparatus industry. 
Firms now using, or planning to expand their use, state world market needs, such 
as increased export potential, compatibility with overseas production fodlitiee, 
and mating with standard metric parts as principal reasons. 

Nearly all movement toward usage of metric measurement units, except in those 
firms where usage has been traditional practice, has taken place since 1005. Firms 
in the Analytical Instrument and Process Measurement and Contr(>l Sections 
have p)ans to reach agreement over measurement units in engineering and manu- 
facturing with foreign affiliates on identical products. 

Prior conversion 

In «igineering and manufacturing operations, 75% of reporting firms are now 
using decimal in<A dimensioning. Signifi<cantly more firms use dual dimensioning 
on drawings than use separate metric drawings. To this extent there is little ex- 
plicit metric design, except where traditional or required by customer need. 

Conversion to metric units, where experienced, has been done by foreign sub- 
sidiaries or affiliates. This has caused design differences, non-interchangeability 
of parts, and differences in performance. Conversion is usually performed at 
point of manufacture in multi-national firms. 

The principal local difficulties experienced by those firms which have, or are 
anticipating, expanded use of metric measurement units are: training of per- 
sonnel, need for duplicate drawings, and purchase of metric stock size materials 
and standard parts, ^e overall management of tool and capital equipment modi- 
fication or replacement was frequently cited as an additional problem. The pos- 
sible pnH>lems of increased manufacturing waste, additional inventory, lost do- 
mestic sales or conflict with loncal codes do not a^iear to be anticipated in this 
industry. 

No sector of this industry has bad sufficient experience with conversion or ex- 
panded use of metric measurement units to cite specific cost advantages, but 27% 
predict increased export sales. 
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Experiences with other countries 

Most SAAIA firms with foreign affiliates have experienced the impact of the 
affiliate lonverting products to metric dimensions, applying foreign codes, and 
including fbreign components. Factual data concerning costs and conversion prob- 
lems ie not available at this writing, but attempts will be made to procure such 
data for verbal presentation at the conference. 

Present and past effects of inoreaHng metric usage 

Most companies with international operations have encountered difficulties in 
establishing and maintaining identical product Unee between parent firms and 
foreign affi.iate organizations The Analytical Instrument and Process Measure- 
ment and Ckmtrol Section members are particularly concerned about two aispects 
of world metrication, although the impact thus far in these areas has been 
minimal. 

(1) Germany la very aggressive in the promotion of standards based on metric 
measurement units. It is evident that intensive effort is required to assure that 
U.S. products are not excluded from world markets by national standards since 
many countries are adopting the German proposals. 

(2) The emerging maricets for instrumentation and control are South America, 
India, Africa, and the Far Bast These' countries, being committed to metric 
measurement, are more difficult to exploit in the face of German and Japanese 
competition. 

POSSIBLE FUTUBE EFFECTS 

Evoluticviary tnetricatUm 

For the scientiflc Instrument and apparatus industry evolutionary metrication 
will be slow as long as technological leadership is maintained. V<rfuntary con- 
version will be planned by individual firms as economic necessity indicates the 
value of the investment For those firms with world markets or international 
operations, pressure to metricate is much more likely than for those firms with 
purely domestic operations and markets. Barring intense customer demand or 
obvious internal savings, many firms in this industry will delay voluntary 
metrication as long as possible. 

Some firms depend on technological superiority for market penetration. These 
companies have been relying on performance specification for sales and have not 
designed their products in metric measure, but provide adaptors or custom ac- 
cessories where needed. A survey of the Analytical Instrument and Process 
Measurement and Control member firms indicates that these companies are plan- 
ning to metricate on a new-product-release basis to combat the factors cited above. 

Planned metrioaticn 

The impact of a planned program will vary with the member companies repre- 
sented by each section of SAMA. 

Opfioal.— The member companies of this section are manufacturing optical 
elements to metric measurements now; however, mechanical elements are made 
in customary units. A national, metrication program can be benefidal to them 
because of the greater availability of metric components. 

Analytical Instrument and Process Measurement d Confrol.— Since the member 
companies in these sections are in the process of committing themselves to an 
"optimum time K>erlod** for metrication, a planned program will assist in this 
effort Its Impact will be to reduce costs because standards, materials, and pur- 
chased components will be available on a shorter time table. The Parting proc- 
ess control companies indude five makers of automated contnd values. These 
firms are much more responsive to manufacturing codes than firms which are 
primarily process instrument manufticturers. They tend to export less, feel the 
metrication impact less, and will undertake conversion programs less readily. 

Bolentifio Lahoratory Pumiture d Equipment. — On the other end of the scale, 
the member companies in the Scientific Laboratory Furniture and Equipment 
Section have nothing to gain frcHn metrication because their products are es- 
sentially built to local codes and for local markets. Bither program represents 
added costs with no apparent economic return. 

Lahoratary Apparatus and Measurement d Test Instrument. — ^These companies 
will feel the impact midway between that of the Analytical Instrument and 
Process Measurement and C!ontrol on the one side and the Scientific Laboratory 
Furniture and Bqulpment manufacturers on the other side. Although a substan- 
tia* number of firms in these sections use the metric system to some extent, it 
is more often for a primary product, market preference, or historical reason 
than by plan, l^ically *20% of these firms have overseas operations and are 
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currently l)eiiiff exposed internally to the effects of expanded worldwide use of 
Uie metric Hysteni. Nearly nil of these firms with overseas operations do oondnct 
their manufacturing and Ker>*iceA in snch establishments in metric nnit«. Most of 
these firms prefer to gear their plans to the U.S. national trend. 

Euffinccrinff standards 

The scientific instnnnent nnd nppanitus industry must comply with the appU- 
enhle engineering standanls of all indu.stries which it supplies. At the same time, 
with the exception of those standards developed for instrumentation, e. g. case 
dimensions, signal ranges, and nomenclature; SAMA memiier companies cannot 
accelerate or impede progress in standards development. The Instniment industrj* 
may be considered as an ancillary or service group to all tlie process and power 
Indnstries. 

Wherever proceKS industry standards, such as the piping code, unfired pressure 
vessel code, boiler code, and electrical code are accepted by Industry, or state 
regidatory bodies, the instmmont indu.stry must comply. This means the instru- 
ment Industry cannot complete its metrication program until all the industries 
which it supplies have completed tlieir programs. 

This is not as ominous as it soimds because in practically every case metric 
niensurements can be adapted to tlie codes. The last iniimct renmins, however, 
since metrication for the scientific instrument and apparatus industr>* could be a 
2 or 3 phase program to match standards or code development. 

Other coHt predictions 

As Indicated above, 27% of responding firms stated that they expect increase<l 
exports if they substantially convert to metric measurement units in tlieir opera- 
lions. Ten percent also anticipate greater compelition from imports if all products 
are available in the same system of measurement units, while 3% indicate a de- 
crease in this aspect Not sun)ri8ingly 73% predict no effect on ex|)orts and 
87% see no inroad in the domestic market These figures verify the high degree 
of uncertainty about metrication which exists in tlie scientific instrument and 
appamtus industry. The cost of conversion, either evolutionary or planned, will 
be n large investment, and the payout i)eriod is not predictable. 



In general this industry believes the United States should metricate to remain 
competitive in the world market SAMA members are classified by economic 
interest in tliis problem above. 

Three basic problems confront the scientific instrument industry in analyzing 
iwssible metrication programs: (a) Raw material sizes; (b) f\isteners: (c) 
Regulatory Codes. 

In the case of (a) and (b) some form of in\*estment credit or tax relief could 
accelerate the availability of these materials thereby accelerating the entire 
conversion program and reducing the total cost of being out-of-plmse with avaib 
ability of essential materials. 

In the case of (c) this industry is handicapped by antitrust regulations if 
it attempts to coordinate accelerated changes in codes and standards, either 
domestic or international. Governmental assistance is needed here to complete 
metrication in anything like 10 years. 

Multi-national companies have and will continue to metricate as necessary 
by product line at a rate that is economically acceptable. For these companies 
U.S. metrication will help relieve the international dual system confusion. On 
the other hand, companies wliich concentrate on domestic markets will tend to 
continue to use customary units until economic factors ftivor metric usage. 

Statement of Wiluam E. Van nam in Behalf of SciENTinc Apparatus 
Makers Association 

Mr. Chairman and Members of the Subcommittee: I am William E. Vannah, 
Manager of Ck)rporate Programs for the Foxboro Comimny of Poxboro, Massa- 
chusetts. I am appearing on behalf of the Scientific Apparatus Makers Asso- 
ciation, 1140 CJonnecticut Avenue, N.W., Washington, D.C. I serve as Chairman 
of the Standardization Committee of this Association. 
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L THE INDUSTRY AND ITS ASSOCIATION 

The Scientific Apimratus Makers Association (SAMA) is u national trade 
association and is the i)rinciiial association for the scientific, industrial, and 
laboratory instruments industry. SAMA has a membership of approximately 
200 American firms. Tlie product scoi)e includes analytical instruments, labora- 
tory apparatus, measurement & test instruments, optical instrument.s, pnxiesa 
measurement & control instruments, and scientific laboratory furniture & equli>- 
ment. Markets for tliis industry are manufacturing firms, govenunent, educa- 
tional institutions, research aud development establishments, and health cure 
facilities. The total annual sales for the industrj* are approximately $3.0 billion. 
SAMA rei)resents approximately $2.0 billion of this total. 

The export market is very important to the SAMA companies. The Commerce 
Department has identified our industO' as one of the six American industries 
with the greatest potential for export growth bused on recent performance and 
technological leadership. Export sales account for about 25% of our total husinoss 
and the individual company range extends from 10% to as higii as 50% for 
some firms. This exi)ort achievement, which is largely the result of our techno- 
logical leadership and marketing aggressiveness, has not only benefite<l our 
industry hut has also made an important contribution toward improving our 
national 1»alance of imyments position. In 1070 United States exports of our 
products exceeded imports by a ratio of 3.8 to 1. However, the inteniational 
market in our product has been highly comiwtitive and our foreign competitors 
are rapidly improving tiieir products and intensifjing their marketing efforts 
in both this country- and in the international market. Tlic maintenance of this 
favorai)le position in international trade is dependent iqmn technological com- 
I»etition in which international standards is an inherent imrt. 

II. THE I^f PACT OP INTEaNATIONAL^TANDABOS 

The National Bureau of Standards has issued a preliminary' report on inter- 
national standanls as iiart of the U.S. Metric Study (NBS SP 345-1, December 
1070), In this reiwrt scientific, industrial, and laboratory instruments are 
considered to be "measurement-standards sensitive." This means that the design, 
manufacture, marketing, and use of these products is affected by standards of 
measurement language, dimension, calibration, or test. NBS estimates that 30% 
of U.S. exports should be considered in this class. Tlie favorable l>alance of 
trade is 3 to 1 for products whicii are measurement-standards sensitive, while 
it is approximately even for the total of all U.S. products. The importance 
of measurement-standards sensitive products in relation to the U.S. position 
in international trade is apparent. A national awareness of the effects which 
international standards have on international trade is vitally necessary. Only 
in this way can maintenance of the United States* trade leadership in stand- 
ards-sensitive products he assured. 

Measurement standards affect international trade in several ways, some more 
by plan than others. Control of the effects on U.S. trade requires participation 
in all of the endeavors which develop and utilize international standanls. The 
United States has i>een represented in international standards activities by a 
thin line of industry* volunteers in recent years. The Federal Government must 
also play a role in U.S. participation, principally because the national govern- 
ments of all other developed countries do so extensiveb** 

The metric system is a measurement language standard. Increasing world-wide 
use of this standard appears to be affecting trade. Standards-sensitive products 
are more likely to be affected by use of the metric system than other products. 
Tlie importance of the metric system in international trade is attested to in a 
SAMA position paper presented at the NBS Metric Study Conference held in 
August 1070. In this paper we stated that as many as 50% of our member 
companies were already using some metric measurement to meet this challenge. 

NBS has furtlier indicated tliat the two major voluntary international 
standards writing organizations, the International Standards Organization 
(ISO) and the International Electrotechnical Commission (lEC), expect to 
triple their production of engineering and commodity standards every five years. 
Increasingly, both developed and developing nations are adopting international 
recommendations as their national standards. These two facts alone indicate 
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a strong need for Federally-assisted U.S. participation in international standards 
delibv'rations. The greatest impact on international trade will increasingly 
occur as international product testing programs based on international standards 
are adopted. These product testing programs are most likely to involve standards- 
sensitive products. 

Unilateral codes and standards frequently have the effect of non-tariff trade 
restrictions. The use of standards as a non-tariff barrier is a common practice of 
nations abroad which have developed an instrument design capability. To compete 
successfully in such markets, the SAMA company is forced to : 

(1) attempt to marBhall the efforts of the USA and associated nations to write 
international recommended eptandards that accommodate the many unilateral 
national standards. During the extensive time taken, the bias to open competi- 
tion persists ; and 

(2) vary product design for each unila/teral code and standard. SAMA com- 
panies follow this practice to keep a market open when there is insufflolent time 
to negotiate non-discriminatory standards. The result is the manufacture of mul- 
tiple designs, consequent loss of high-volume production, and consequent higher 
costs. Specific examples where Mas has affected U.S. instrument manufacturers 
are: 

Color coding of tofrc*.— USA had a standard for the uniform color coding of live 
and ground wires in electrical equipment European nations suddenly adopted 
a different color coding. To fill Burc^an orders for U.S. designed test instru- 
ments and process control instruments, the wiring had to be replaced and sub- 
sequent designs changed. This was a particular burden for small U.S. manufac- 
turers. 

IndMifial plants fratwmiffera.— U.S. designed industrial plant transmitters 
had operated on a standard electrical current range. Without sufficient participa- 
tion by ihe U.S., European nations cecently agreed to a different standard. The 
European market was quickly closed to U.S. manuflacturera. Recovery of our 
market position required a redesign and associated retooling. 

SAMA considers that the development of internationally pervasive standards 
and the negotiated agreements for compliance bo these standards are essential. 
For small and large manufacturers alike they are a fair method of eliminating 
biases to open competlticm. 

m. SAMA AND THE INDU8TEY BE8PON8E 

On b^alf of its industry SAMA has provided U.S. representation regularly 
during th'i past 11 years to help overcome the kinds of bias to competition de- 
scribed V bove. Delegates to international standards meetings related to instru- 
mcr*«ikcn have come from user organizations, as well as from instrument manu- 
facr^ttrerf; Support for travel of delegates to international meetings has been 
piov l»y both tlie industry collectively through SAMA and by individual firms. 
The ik&iached table summartzes tills activity. 

When U.S. d^egatee participate in international standards activities on a 
long-term technical basis, oar experience has been that multilateral negotiations 
with other nations are sound and ccmstructive. However, our industry is in- 
creasingly fiiced with intematioaal standards activities whidi cause commensal 
crises. These altiiations force crash responses by U.S. industry. Th\Q acticm tends 
to be costly and ineffective. 

IV. rUTUBE NEEDS 

The SdMitiflc Apparatos Blakere Association believes that the United States 
is capable of protecting our International trade position In the instrumentatloa 
field in light of challenges offered to it by International standards activities. 
Prom the standpoint of the scientific, industrial and laboratory instruments in- 
dustry, four DactoiB are essential to the overall goal of sustaining the U.S. trade 
position. These are : (1) continuity of representati<m ; (2) addition of more user 
and government representatives to U.S. delegations; (8) Joint industry-govern- 
ment accredltatioa of delegates ; and (4) ad<^on of an international standards 
compilance system. 

Conthmity of representatltm is important to assure that qualified delegates 
gain prof^onal acceptance. It also provides consistency in the U.S. teddnical 
positioa. Continuity of representation is as hnportant as the technical and ne- 
gotiating capabilities of the oflklal delegates. 
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In ]nany international standards activities related to the instrument industry, 
considerable talent is found among user firms and government agencies. How- 
ever user organizations as well as the government have been reluctant to take 
initiative in international standards activities. Additional user and government 
representation is required to achieve the most effective participaton by the USA. 

International standards organizations require that national delegates be ac- 
credited by recognized organlzaUons in their home countries. Such accrediUng 
organlzauons in other countries are officially recognized by their respective 
governments. U.S. delegates, while accredited, lade such government endorsement. 

Other naUons are beginning to use the r^ults of stendardlzaUon activities 
in other than voluntary ways. International recommendations are being adopted 
as national standards throughout the world. These documents form the basis 
for international standards compliance systems to which products must conform 
in order to be sold in the adopting countries. Such systems constitute non-tariff 
trade barriers to U.S. products when U.S. standards are not compatible with the 
system. 

SAMA believes that the U.S. must develop a capability tc nartlcipate in interna- 
tional standards systems. A U.S. plan for voluntary standaitls compliance is nec- 
essary for acceptance and effective operation internationally. SAMA ftels that 
international standards systems will be directed increasingly toward standards- 
sensitive products. Because our trade leadership is highly dependent on these 
products, urgent consideration should be given to national support ftor this 
aspect of the challenge. 

V. RECOMMENDATIONB AND CONCLUSIONS 

-^®.?Sf-?°^^^ Apparatus Makers Association supports and urges the adoption 
of S. 1708 the "International Voluntary Standards Cooperation Act of 1071 " 
We believe that this legislation can provide the basis for more effective US par- 
tidpation in international standards activities and system. The enactment of 
this legislation can assist signiflcantiy in consolidating U.S. positions for interna- 
tional engineering and commodity standards. The support of U.S. delegates in in- 
ternational standards activities, strengthened by the implementation of stand- 
ards systems in the United States, will help maintain a favorable U S balance in 
international trade. A U.S. standards program based on participation bp produc- 
ers, users, and government will assure the technical soundness which has long 
characterized American engineering and commodity standards. Such a program 
would provide the needed national focus to safeguard against the unfavorable 
impact of international standards in U.S. world trade. 

Thank you very much, Mr. Chairman, for permitting me to appear here today 
and for the courtesies extended by you and your staff. 

Summary op SAMA AcnvrrY in Intrrnational. Standards 

PRODUCT AREA AND TYPE OP ACTIVITY 

laboratory glassware & thermometers ( ISO TC48) , began IMO 

1. Sponsor U.a committee. 

2. Formulate U.S. positions. 

3. Support delegate travel. 

4. Propose industry standards as international recommendations. 

5. Sponsor ISO Recommendations as industry standards. 
Intrinsically safe instruments (IDC TG31), began 1966 

1. Formulate U.S. position. 

2. Support U.S. delegates. 

Fluid flow measurement (ISO TC»0), began 1067. 

1. Support U.S. delegates. 

2. Host international meeting in U.S. 
Process control systems (IDC T0e5) , began 1068. 

1. Formulate U.S. position. 

2. Support U.S. delegates. 

8. Host international meeting in U.S. ^ 
4. Sponsor working group secretariat 
Industrial process control instmments (ISO TC124) , began 1068 
1. Formulate U.S. position. 
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2. Support U.S. delegates. 
Klectronic measuring in.strunientH (lEC TCOO), begun m\S. 

1. Supi)ort U.S. delegates. 

2. Sponsor subcommittee secretnrint. 

3. Formulate U.S. i>osltions. 

4. Host internntionnl meeting in U.S. 

Electrical reference instruments (lEC TCl.S), i>cgnn mjn. 

1. Comment on iuteriintional proposnis. 

2. Support U.S. delegates. 

3. Siransor lEO Recomuiendntions ns Aniericnn Nntional Rtandiirds. 
Process control instrument dimensions (lEC TC13), iiegnii 1S)70. 

1. Formuinte U.S. position. 

2. Support U.S. delegate. 

3. Organize user supported U.S. iwsition. 

Pollution instnnnentation (proposed in IKC TCGO), i)egnn lt)7l. 

1. Sponsor working group sotretfirint. 

2. Support U.S. delegates. 

3. Formuinte U.S. positions. 

Note: ISO— Internntionnl Stnndnrds Orgnnization. IEC=Internntionnl Eiec- 
trotechnicni Commission. 



National Rcirnxr Teachers Association, 
Hon. Warren G. Maonuson. WaMnoton, B.C., June 7. 1972. 

^icnatc Commerce Contmiitee, 
U,S, Senate, 
WashinotoUt D,C, 

Dbar Senatou Maqnuson : At n meeting of tiie Board of Directors of the 
Nntionnl Science Tenchers Association in New York City on April 10, the Bonrd 
ndopted the following stntement in reganl to Congressionnl nction relntive to 
conversion to tiie metric system of mensureiuents. We respectfully urge the 
Congress to pass the Metric Conversion Act ntnn early dnte. 

The Board of Directors of the Nntionnl Science Tenchers Association supports 
passage of S. 2483, the Metric Conversion Act of 1071, and urges enrly nnd 
favornide nction on this i)ilK Trnnsition to the metric system is desirable nnd 
inevitable and is already underway in a fragmented and uneven manner. A 
national weli-sche<luled change over, s"Ch as is proposed in S. 2483, will assure 
timely education programs in preim ration for metrication and the smooth func- 
tioning of ail segments of our society as the United States joins the rest of the 
world in tiie use of the metric system of measurement's as its official standanls. 

We wish also to assure the Congress that this Association is ready and eager 
to engage in educational efforts designed to increase the irse of the metric system 
within our own field and to assist in tiie e<luentionnl programs for the general 
puidic. Such nctivities nre already under way in the Association in anticipn- 
tion of wider nnd — we hope, officini use of the metric system. 

If we cnn be of nny nssistnnce to your committee in its del il)erat ions, please 
call upon us. 

Sincoreiy yours. j^j^^^,^ ^_ President. 



Statement of the American Iron anh Steel Institute 

Mr. Chairman and menihers of the Committee on Commerce, this statement 
is submitted on behalf of the American Iron and Steel Institute, a non-profit 
trade association with Gi\ member companies in the United States. These com- 
panies account for more than 05% of this country's steel production, and em- 
ploy well over 500,000 hourly and salaried workers. We welcome the opportunity 
to present our views on S. 2483 because of the effect that such legislation woidd 
have on our industry. 

This statement is the result of a study conducted over a period of two years 
on the imiMict on our industry of n change in our mensurement f^stem nnd di- 
mensions from the customary units to the metric system. The views expressed 
herein represent the consensus of the steel industry. 

BACKOROUNn 

AVe have made careful studies of tJie advantages and disadvantages to our 
industry, should we convert our system of ineasurenient. engineering technology, 
and dimensions of our products to the metric system. While scientists are con- 
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cerned with varying forms of measurement und calculation, our industry and 
other industries must consider the dimensions of our products as suitable to fit 
existing machinery. Thus the advantages or disadvantages of varying methods 
of measurement must be considered as they affect our total business. 

With the exception of some woric in our research laboratories, all of our di- 
mensioning, design, engineering calculations and dimensions of product are in 
customary units. With ninety-five i>ercent or more of our products being made for 
consumption in the United States or Canada, we fumisii our products to fit the 
machinery or designs of the North American continent wliich use customary 
units. We furnish steel products to most countries of tlie world and if industry 
in these countries have metric dimensional requinunents, we furnish to their 
sisses, and our paper work and literature is in their languages. In getting business 
in any country, we have found through long experience that price, peilformance, 
design and availability are the determining f&ctors, rather than the system of 
measurement used. Accordingly, we believe tliere is no compelling reason for tlie 
steel industry and many otlier imiKxrtant American industries to incur the exor- 
bitant costs of conversion to the metric system which might affect only a minor 
fraction of our business. Actually, such a change nationally will further disad- 
vantage many American industries, including the steel industry*, facilitating 
access of foreign industries in metric countries to V,H, markets, increasing their 
penetration of our markets, without our obtaining corresponding increases in 
their markets. 

posmoTi 

At this time, the domestic steel industry will derive no significant advantage 
in shifting to the metric system. It is the opinion of the industry that the change 
in system would produce no increase in sales of our products. It is recognized, 
however, that as suppliers of standard materials the member companies of the 
American Iron and Steel Institute must respond to the demands of customers 
who may order in metric units and sizes. It is recognized tlmt tiie industry may 
be required to adopt the metric system for reasons of national interest not pri- 
marily concerned with Uie steel industry. 



COSTS 

A. Oo8t of developing standards, — A decision requiring the steel industry to 
change to the metric system would present an immediate need for a review of all 
presently available steel mill product standards, for such revisions of these 
standards as indicated, and for the development of new* standards as necessary. 
Ti e Institute believes that the greatest and most adverse cost impact would 
ocour if inadequate new standards were adopted in the haste to get the Job 
done. Moreover, increased activity in standards writing l)odies would create 
additional costs, by placing added demand on the technical i)er8onnel of many 
industries, including Uiose of the steel industry. 

B. Ooat of premature replacement of eapital equipment. — It can be clearly 
demonstrated that a policy of replacing capital equipment witli new equipment 
of metric desig^n, prior to the normal time of replacement (up to 40 years) 
through wear-out or obsolescence would be so expensive that consideration of 
such a policy must be quickly abandoned. On the other hand, replacement of 
equipment on a normal schedule, if required, still entails added costs. Such added 
cost would be directly attrilmtAi)le to the annual expenditures required to main- 
tain and operate two types of equipment, of metric design and of customary 
design, during the conversion period. 

C. One-time coaU of eonveraion. — One-time costs w*onld be incurred during the 
period provided to develop the capability and prepare for conversion to the 
metric system. These would Include but would not be limited to changes in 
record keeping systems, purchases of Jigs, fixtures', measuring devices and 
training personnel. The cost for the steel industry is estimated to be approxi- 
mately $785 million. This assumes there will be sufficient time available for 
purchases, training and adenuati^ planning preceding start of conversion. Tlie 
greatest adverse cost impact in this area would be attributable to damage to 
equipment and loss of material at various stages of production, due to hasty and 
inadequate planning of the conversion, and training of personnel. 

D. Recurring annual co«f«.— Studies have indicated that the steel industry, as 
n supplier of standard materials, w*ould have little control over its rate of going 
metric, should the nation decide to go metric. If customers should adopt widely 
differing plans, rates, and times for going metric, the effect on the steel industry 
would be profound. We would be faced with a prolonged and indefinite period 
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of carrying parallel systems of describing product, selling, pricing, ordering, 
scheduling, weighing, shipping, testing, stocking, duplicate instrumentation, 
etc. Our estimates indicate that the recurring costs of converting to metric 
over the 10-year conversion period is 1.376 billion dollars. 

E. Co8t8 summary. — ^The combined one-time costs as discussed in 0 above and 
the continuing co5ts over the lO-year conversion period as discussed in D above 
amount to 2.161 billion dollars. These estimates are based on wage rates and 
prices in effect in 197L These costs apply to the steel industry Standard In* 
dustrial Olassiflcation Code 8312 which is blast furnaces (including coke ovens) 
steel works and rolling end finishing mills. Full cost Impact to convert to the 
metric system for mining, transportation, fabrlcetion and other related activities 
has not been included since the studies by the Commerce Department were formu- 
lated on a standard industrial classification code basis. 



We have briefly set forth the position of the steel industry concerning proposed 
legislation authorizing a shift to the metric system. As we have indicated, the 
domestic steel industry will derive no significant advantage in adopting the 
metric system. 

Because of the staggering costs involved in conversion to the metric system 
(estimated in some studies to be as high as 60 billion dollars) with little or no 
benefit emanating from such conversion, we urge that should conversion prove 
necessary, some form of tax reUef or tax incentive be accorded to American 
industry to make the conversion feasible. 



.The National Education Association is pleased to support S. 2488, providing 
for a national program to make the international metric system the official and 
standard system of measurement in the United States within ten years. Ai^nd is 
the position paper of the National Education Association which is published 
as Appendix II of substudy 6 of the U.S. Metric Study (NBS SP845-6, U.8. 
Metric 8iudu, Interim Report: Sduoation). This position paper reviews the 
interest expressed by the NEA more than a century ago and cites the resolutions 
adopted by the Association beginning in 1068 which actively support a national 
conversion to the metric system Also appended is the 1071 NEA resolution 
which endorses a t^-year period of conversion to the metric system and en- 
courages teachers to take inmiedlate steps to prepare to teach the metric sys- 
tem as the primary system of measurement by 1078-74. 

The NE>A accepts the validity of the reasons supporting a decision for the 
United States to convert to the international system of aneasarement This state- 
ment will not repeat these arguments. Rather, we will discuss the desirability 
of a ten-year period for the conversion and the necessity for an established 
deadline for this conversion through our society. 



The NEA supports the plan for a ten-year conversion because an abrupt change 
would not be desirable even if it were possible. In a sample survey of public 
school teachers during the 1970-71 school session, only 42.8 percent responded 
affirmatively to the following question: "Do you beUeve the United States 
should move promptly to the use of the metric system as the primary system 
of weights and measures?** While only one*third of the el^entary school teach- 
ers in the sample approved prompt conversion (86.4 percent), the secondary 
school teachers were divided equally on this question with 49.8 percent respcmd- 
ing affirmatively {NBA Research Bulletin^ December, 1971, page 110). 

One of the reasons many teachers do not favor inunediate conversion is that 
they themselves do not fully understand the metric system. In re^nse to the 
question: "Do you believe you yourself! are sufficiently knowledgeable about the 
metric system to make the transition f nnn the present English system of weights 
and measures?** only 86.2 percent of the same of public school teachers responded 
affirmatively. More than two^flfths of the secondary school teachers (44.2 per- 
cent) and about one-fourth of the elementary school teachers (26.9 percent) 
give an affirmative response (ibid, page 112). 

The ten-year conversion period will provide time for elementary school teach- 
ers to become fully familiar with the metric system, to experiment with ways 
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of teaching it, to develop learning programs and resources, and to identify 
various resources needed for effectively teaching the metric system. Also, this 
period will provide an opportunity for teachers of all subjects and grades to 
become sufficiently familiar with the metric system to allow them to integrate 
this system of measurement into their instruction. It is likely that a rather high 
proportion of mathematics and science teachers already are prepared to deal 
with the metric system as the primary system of measurement. As the national 
program for conversion leads to increasingly widespread use of metric units in 
consumer goods, the student's learning of the metric system will be reinforced 
more effectively in a variety of subjects such as home economics, industrial artSr 
business education, distributive education, and in vocational-technlcal subjects 
The 1971 NBA resolution which supports national conversion to the metric 
system also proposes an Initial 2^year period during which teachers will become 
prepared to teach the metric system effectively, and that following this period 
the metric system would be taught as the primary system of measurement. 

NEED FOB A SPECIFIED DATE FOB OOMPLCriQN OF NATIONAL O0NVEB8ION 

The NBA supports the provision of a specific terminal date for the conversion 
period because this will assure legal support for the change which will be made 
in school curricula. Many public school teachers will be reluctant to make the 
necessary change of Instructional emphasis unless the final date for national 
conversion is established as national law. 

Conversion to the metric system as the primary system of measurement re- 
quires that the teacher assist the student to perceive his world in metric instead 
of traditional units, and he will teach the student to solve measurement pnoblems 
in metric units Instead of traditional units. This change will help the student to 
think in metric units, a process which is considerab^ different from thinking 
in traditional units. The teacher must have the support of a national law 
which assures that this change is appropriate, timely, relevant, and consistent 
with changes throughout our society. 

NEA IS PBOMOTINO READINESS FOB OONVEBSION 

The Board of Directors of the NBA has established an Ad Hoc Committee 
from its members to provide leadership and direction to the Association's efforts 
to assure smooth conversion to the metric system as the primary system of 
measurement during the next ten years. One of this committee's first objectives 
is to help teachers to better understand the metric system and to become aware 
of the instructional materials which may be used to teach it effectively. 

SBOnON 208 

The Association supports Section 208 of S. 2483 because this provision should 
assist state and local school systems to begin immediate planning to develop 
programs leading to the conversion. The Association would recommend that the 
level of financial support be set at 100 percent of the cost of the programs 
approved during the first three years of the ten-year conversion period, and 
that it be at least 60 percent of the cost of the programs approved during the 
remaining seven years. The graduated scale of support will encourage immediate 
development of the necessary educational programs leading to complete conver- 
sion to the metric system within the ten-year period. 

The National Bducation Association endorses S. 2483 and off^ra its whole> 
hearted support to the implementation of this and other legislation leading to 
the general use of the metric system in the United States within the next ton 
years. 

1971 NBA Resolution 

0-16. OONVEBSION TO THE IfBTBIC STSTVM 

The National Education Association believes that a carefully planned effort 
to convert to the metric system is essential to the future of American industrial 
and technological development and to the evolution of effective world communi- 
cation. It supports federal legislation that would facilitate such a conversion. 

The Association declares that teachers of all grades should teach the metric 
system as the preferred system of weights and measures of the United Statesr 
and beginning in 1978-74, should teach the metric system with greater emphasis 
to assure, as a national goal, the orderly transition to the use of the metric 
system as a primary system by 1960. (60, 70, 71) 
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THE EDLfCATlOK'AL tf/iPLlCATlONS OF 
METR'tCATECW 



The interest of the Nation;il liducation Association in the adoption of met- 
ric measurement is not of rtxent origin. A century ago a Tow distinguished 
members of the Association were advocating ;;doption of the metric system 
of weights and measures in the United States. And through tlie years many 
members have continued to support that position, especially some of the 
profession's foremost teachers of mathematics and science and some ad- 
ministrators and curriculum specialists concerned with program develop- 
ment. 

The interest shown by teachers has by no means been univorsal and, ex- 
cept on the part ofa few crusaders, has not been miiitantly agrcssive. Educa- 
tors for the most part have believed that metric standards of measurement 
are superior to those in use and that ifmhpicd in the United States it would 
be easier and less time consuming to teach the metric system. Hut fev/ have 
regarded it as their duty to press for a change in public policy on this matter. 
Many have had teaching responsibilities which seldom involved the applica- 
tion or interpretation of measurement devices. Many educators as well as 
others, accustomed as they were to existing standards, were indifferent 
toward, or actually fearful of. any proposed change even if they would admit 
lliat flieorctically there were many advantages. 

For such reasons it is only in recent years :hat the voice of teachers on the 
subject of metrication has been heard, from greater numbers and in more in- 
sistent tones. . » ' 

Association Interest a Century Ago 

The National Education Association w.is only 12 years old when in IS69 
it created a Committee on Coins. Weights, and Measures, with Charles L. 
Davis of West Point as chairman. In his rcpoit to the Association, at the 
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convention in Cleveland in 1870. Dr. Davis referred to his work on a similar 
coniniitlee of college educators which rccciilly had presented a report and 
rccommeiulations to another orjianization in Albany. \Ur> ivport, which he 
said was identical to that made in Albany, carried bcven recommendations 



(1) That the Association continue to provide fur intensive study of 
planned metrication — "all its beaiings and all its consequences'*: 

(2) That the Committee be authorised to include as a part of its printed 
report the statement made lo the House of Representatives by John 
Qiiincy Adams in 1821 and a lecture by Sir John Herschell on "The 
Yard, the Pendulum, and the Meter"; 

(3) That all teachers be urged by the Association "to give special atten- 
tion and study to this subject"; 

(4) That F.nglaiul, France, and the United States should be urged to 
make certain changes in the then existing values of the Hound, 
Franc, and Dollar and at the same time to fix a permanent ratio for 

'them; 

(5) That the Committee be authori7.cd to carry on correspondence and 
otherwise promote its recommendations; 

(6) That authors and publishers of textbooks for elementary arithmetic 
be urged to "exclude from future editions every currency not recog- 
nized and established by law": and 

(7) That the Committee be authorized to '*ask the attention of the 
Government, and of all the associations for the advancement of 
science and knowledge, to the expedience of changing the value of 
the ounce Troy, and thus substituting a single weight for the three 
now in use." 

Association records do not show what follow-up was made on this report 
cither by the Committee or by association ofllcers. Its significance lies in the 
fact that one hundred years ago, in 1 870. change to metric standards of mea- 
surement was of sufficient interest and concern to educators that NliA 
created a special committee on the matter and heard its report at an annual 
convention. 

Opinions of Distinguished Educators and Other Eminent 
Persons 

From time to time professional educators acclaimed as leaders by their 
contemporaries have spoken oul on behalf of conversion to metric stan- 
dards. In 1880 the eminent superintendent of schools in Worcester, Mas- 
sachusetts, Dr. Albert P. Marble, had this favorable comment but realistic 
forecast about the adoption of metric measurement: 

The metric system is very simple. Its introduction at once would be a 
great savingof time and money. But it. will not at once be introduced. 
How was it with the decimal system of money? It was a century be- 
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fore four-pcncc-lia-pcnnics and ninc-pcnccs disappeared from 
general circiilaliou: and Ihen Ihcy would nol hnve disappeared bul 
for Ihe war. To apply the decimal syslem lo ihese reforms [weiphls 
and measures]: The metric syslem will iiol become general in less 
than IOUycars.» 

The U.S. Commissioner of Hducaiion in 1944, John \V. Studebaker, 
staled in ihe magazine 7*/h.v IVcvk: 

The universal adopiion of Ihe metric syslem of wcighls and measures 
would pose no great difficuliies for ihe schools. Indeed, if the 
schools were to leach only ihe relalively simple mclric syslem the 
task of icachers and of sludenls would be immeasurably lightened.- 

Similarly in 1 946 Ihc long-time editor of Ihe Nf^A Journal wrote: 

I am thoroughly in favor of Ihe widest possible useoflhc metric syslem 
In education, industry, and everyday life. It is scientific, logical, and 
easy to tise and furnishes a necessary base for international coopera- 
tion in science and industry. The use of the mclric system 
throughout our life, based on a thorough teaching of Ihc syslem in 
our schools^ would be a pi cat advantage. It would simplify Ihe work 
of education. Children arc confused and delayed in their learning by 
the miscellaneous and clumsy tables that have grown up in our En- 
glish and American usage. If \\c will substitute Ihc metric system, 
children must be brought to understand nol only the syslem itself 
which is relatively simple but also the difnctiltics of making Ihe 
change from present measures over lo the metric scheme and the 
great advantage of making that change.^ 

Thomas Edison, Alexander Graham Bell, and George Weslinghouse all 
were strong advocates of Ihe metric syslem. So, loo, was Andrew Carnegie, 
who said, *'Thc present weights aiid measures of Ihe United States of Amer- 
ica are unworthy of an intelligent nation today." ^ Likewise, Arthur J. 
Balfour, noted in 1895 that, '*L*poii the merits of the case I ihini; there can 
be no doubt. The judgment of the whole civilised world has long decided 
that the metnc syslem is the only rational system.*' -'^ In similar statements 
all throu^ih Ihe years prominent educators and other leading citizens have 
in cffccl concurred in R. H. Pray*s indictment in which he said, "The people 
in the United States have relegated themselves to one technological UtstV"^ 



> NuiionnI lidtic.ilion As%iKi;ilion. AtMrfsses ami ProccctHntts, \V;ishin^lon. D.C.: the As* 
ftoci;ilion, IKKO. vol., p. 34. 

* Sluiicbakcr John W.. Thh U'ecL April 16. 1 944. 

^ Qiioicd in itic I'u cniiclh Yc;irtHH>k of the Naiionsil Council of Teachers of Maihcntaiics. 
Tltt Sfetrlv 5y.Wr»i of U'l/v/i/J ontl ,\tctixttrt's, N.^^ tliii. of t'tibticaiions. Icaclicrs Collcpc, 
Cottimhia tJnivcrsiiy. I94K. p. 57. 

p. nx. 

*/6/i/.;p. IIH. 

• l*r,iy, R. H..**Thc NtvMric System is Simple,** Ariilintciic Teacher 8: 179, April 1961. 
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Significant Action by Various Educational Groups 



Many associaiions of teachers whoNC work is dircclly concerned wiih ihe 
dcvelopmcnl of undersianJings and skills in ihe use of measurenicnl stan- 
dards have gone on record, :it one lime or anolher. in favor of planned melri- 
cation. Typical of such action are the following resolutions: 



Americoii Association for tho Ac'vancement of Science. (Adopted 
by the Coundl, December 29, 1 922.) 

Whereas, the metric system of wcii'.hts and measures has not yet been 
brought into general use in the United States, and 

Whereas, the American Association for the Advancement of Science 
has already adopted and published resolutions favoring the adoption 
of the metric system of weights and measures in the United Slates: 

Therefore he it rcsolvvd. that the American Association for the Ad- 
vancement of Science reaffirms its belief in the desimbility of the 
adoption of the metric system of weights wnd measures for the 
United States, and recommends that units of that system be used 
by scientific men i:^ all .heir puhlic.ntions, either exclusively or else 
with the customary non-mctrir; units in p.arentheses. 



Central Associcilion of Science and Aiathematic? Teochers. 
(Adopted in Chicago, November 25, 1944,) 

Whereas, the advantages of the metric sysfem. well known to scientists 
and mathematicians, would he in harmony with the simplincation 
procedures which will be a part of the post-war reconstruction pro- 
gmm.and 

Whereas, the metric system reduces all necessary computation in me.v 
surement to the operations of whole numbers, thereby greatly sim- 
plifying the Icnrniny of arithmetic by childrcn. and 

Whereas, there h.ns been a long steady trend in metric adoption by 55 of 
the 57 countries of the world, and 

Whereas, there is no probability among the nations now on a metric 
basis of going b.nck to the English system, thus necessitating the use 
of two systems with the accompanying inconvenient and time-con- 
suming inter-coiiversions instead of one simple system, and 

Whcre.ns^j^ close of this war will furnish an op|X)rtunity never before 
presented, when customs and habits have been torn loose from their 
ruts: 

Therefore he U rcmivcti that the Central Association of Science :md 
Matheinatics Teachers go on record as favoring some form of 
legislation for immediate metric usage in those lines most feasible for 
metric .adoption. 
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National Sciem.? Veadiers Association. (Adopted at Pittsburgh, 
July A, 1944, as the Asfociation's first item of business.) 

Whereas, Ihe present praclicc in ihe Unilcd Slalcs involves ihe use of 
many and various methods of nieasurcnicnis which in lolal arc a 
conglonieralion which is cnnibersoine lo learn and unwieldy lo use, 
and 

Whereas, Ihe mclric sysiem furnishes Ihe mosi simple self-ielaied and 
* convcnicnl umis which may be hainllcd in decimals— jusl as is our 
monciary sysiem. and 

Whereas, praclically every couniry in ihe world, excepi ihe Unilcd 
Slaies and Grcal Rrilain. has long since convened lo Ihc melric 
sysiem boih inlcrnally and inlernalionally. and 

Whereas, in Ihe Unilcd Siaies many iiiduMiies (e.g.. eleclrical, Amer- 
ican Medical Associalion. Unilcd Slaics Army-aboiil 90%) have 
already adopled Ihe mclric syslcin. and 

Whereas, the majoriiy of men in service and many ofihose in induslry 
are already familiar wiih ihe melric sysiem. and 

Whereas, al ihc lime of relooling aficr Ihe war ii will be much less ex- 
pensive for induslry which is nol already usinu ihc melric sysicm lo 
make such conversion, and 

Whereas, in inlcrnalional relaiionships, especially irade, il will be of ob- 
vious value lo use ihe same sysicm used by oihcr naiions (exccpi 
Grcal Bi ilain) for periods ranging from over 20 years lo over a ccn- 
lury; 

Therefore he ii resolved, by Ihc Nalional Science Teachers Associalion. 
ccniral organizaiion of groups of people inlcrcslcd in science and in 
educalioii in ihcse Unilcd Slales. lhai ihi.s oigani/alion hereby urges 
Congressional aclion for posl-war nalional adiipiion of ihe melric 
sysicm of measurcmenis. 

Furihcrmore, Ihc Associalion is hereby empowered lo lake any neces- 
sary aclion lo promolc Ihe purpose of Ihis resohilion. 

Significanily, ihc Board of Directors of Ihc N^Uional Educalion Associa- 
tion al iis ncxl regular inceling voied lo supporl Ihc foregoing resohilion of 
NSTA. While from such records as remain il would seem lhal ihis NEA 
"supporl" was chiefly "verbal,' ihe endorscmeni given by Ihe Board of 
Dircclors was an indicalion of a eoniiniiing. if somcwhai laieni, inleresl. Il 
was also one recognized form of announcing official Associalion policy and 
as such consiiiuies a signiilcanl slep. 

Association of Teachers o.f Malhomatics in New England, 
Connecticut, Valley Section. (Adopted at Northampton, 
Massachu«;etts, April 1946.) 

Whereas, ihe preseni sysiems of measuremoni in ihc United Siaies arc 
cumbersome lo learn and unwieldy lo use, and 
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Whereas, ihe melrie s\Mem reduces all necessary compuialions in mea- 
suremt ni lo Ihe opcraiion of whole numbers. Ihereby simplifying Ihe 
learning ofarilhmelic and the use ofarilhmclic foreompuiaiion.aiid 

Whereas, ihe clecirical. radio, jewelry, and uplical induMries. ilie Amer- 
iean Medical Association. Ihe national and inlernaiional sporls or- 
ganizalions. and ihe United Stales Army are now using Ihe metric 
system in whole or in pan. and 

Whereas, the metric system has been adopted by 55 of Ihe 51 eoiintries 
of the world: 

Be it rcsoh'vd. lhal this Association go on record as favoring legislation 
by both Ihe Federal Government and the various states for im- 
medinte adoption of the metric system throughout the United States, 
and 

Uc it further resolved, that this Association is hereby empowered to 
take necessary action to promote the purpose of this Resolution. 

These resolutions are significant for several reasons: (a) they indicate thai 
over the past half century a mounting interest in planned metrication has 
begun to siufacc in the educational groups most directly.involvtd with the 
teaching and application of measurement systems: (b) ihev represent official 
group action, as contrasted with individual pronouncements: (ci they are 
unanimous in declaring that adoption of the metric system would be ad- 
vantageous educationally- to both tcacliers and learners; (d) they concur in 
the belief ihut olTitial action by the government (not merely education, per- 
suasion, and piecemeal adoption) will be necessary for effective conversion 
to inetiic standards: and (e) they show that educators consistently arc aware 
of, and concerned with, the noncduc;iiional impact of planned metrication as 
well as with its educational effects, i.e.. with its social, industrial, economic, 
and diplomatic implications. 

Recent Official Action 

At the Dallas convention of the National Education Association in 1968 
a resolution was adopted which for the first time conuuitted the NII.V offi- 
cially to an (tction imr^rcm in support of planned n rtrieation-to associa- 
tion support of federal legislation that would bring about conversion to met- 
ric measurement. The resolution stated: 

The National Education .Association rceogni/xs the importance of the 
metric system of weights and measures in contemporary world com- 
merce and technology. 

The Association believes that a carefully planned effort to convert to 
the metric system is essential to the future of American industrial 
and technological development and to the evolution of effective 
world communication. It supports federal legislation which would 
facilitate such a conversion. 

The Association believes it is imperative that thi^se who teach and those 
who produce instructional m;itcrials begin now to prepare for this 
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conversion hy urginii teachers to emphasize the rise of the metric 
system in reyiHar classroom activities." 

'I'he following ycnr in IMiiladolphia a similar resolution was enacted. Then 
in 1970 in San Francisco the Association adopted its ciin ent resolution on 
the subject and made it part of the ■continuing resolutions.'* These rcsohi- 
tions arc reintroduced each year autoniaticafly. and thus continue so long as 
they are reapproved by the delegates in later Representative Assemblies. 
The text of the 1970 Resolution (C- 1 6i reads as follows: 

The National l-ducation Association believes that a carefully planned 
effort to convert to the nietric system is essential to the future of 
American industrial and technological development and to the 
evolution of effective world communication. It supports federal 
legislation that would facilitate such a conversion. 

The Association declares thiU. commencing with the 1971-72 school 
year, teachers of all yrades should teach the n:*-5ic system as the pri- 
mary system of weights and measures of the I iiited States. 

In the Asi»ociation*s Representative Assembly, where at. any given time 
from 4,000 to 6.000 delegates participate in the business sessions, this 
resolution and thetv.'O similar ones of I96S and 1 969 sessions, respectively, 
were pa.sscd with virtually unanimous support. The.se repeated expressions 
of interest, and tlie specific action called for seem clearly to represent a new 
dimension in Association commitment. 

In 1969 the National Science Teachers Association reafTirnied its tradi- 
tional support for planned metrication in the following ''position statement " 
prepared by its Conimitlee on Is.sues and approved by the Association's 
Board of Directors July 2 1 , 1969: 

The National Science Teachers Association applauds the authorization 
by Congress in July 1968 of a study of the advantages and disad- 
vantages of converting to the meiric system. We recognize the need 
for an objective evaluation of all aspects of the conversion process 
and for sound guidance in planning and implementing those changes . 
essential for a more extensive use of the metric system in the United 
States 

The cfTieiency and effectiveness of the metric system have long been 
evident to scientists and educators. The desirability of a worldwide, 
uniform system of measurement is obvious: approximately 90 per- 
cent of the earth's population resides in nations committed to the 
metric system. Vor the United States, conversion appears necessary 
and inevitable. The Association therefore strongly* urges that the 
metric system and its language be incorpoi ated as an integral part of 
the education of children at aM levels of their schooling. 

And in the same year the Board of Directors of the National Council of 



» NuiioiKil HiliicMlion A^socMon. AtMn'iiXts uiut t*rotuuHfiXi:s. vol. 106. Wui^hington. D.C: 
llic Associ;iiion« l%S. p. 5 J I . ^ p '^.i 
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Teachers of M;iihcin;:tics rcslalcd that association's interest in a resoUition 
which reads, in part , as follows: 

•7/r it rvMth'cd, that the National Council of Teachcrt '^f Mathematics 
encourage the universal adoption of the metric system oi mcasuro. 
. . While the Hoard of Directors favors tho univcrs.-.l adoption of the 
metric system, it is also awaro of the complexity of this issue and i«; 
familiar with the history of many past attempts lo effect sMch adoiv 
lions. The l^oard hopes to coniiib'ile in the lonii l un to /Mc a'?o)Mion 
of the metric system thrjiigh the coivi niplaled NC TM siipplemeu- 
lary piiblicatiors on ;hn mclric sy >v u and throu^jh the encourage- 
men' ''f the Presiden' lo sj'.eak out in its favor al appropriate oppor- 
tuni»if;s. ' 

Throe state education . ssociations report that they. loo. have adopted 
resolutions which coinnit ihem the support of planned metrication. Co- 
pies of these resolutions vcic not available for inclusion here, r e as- 
socLaions invclvcd are: Illinois Education Assor^pijoT. Missouri State 
Teachers Associ.'iion: and Pen«i- ylvania Sli'.;e Education Association. 

The Spovia! Interests of Various Educational Groups 

Among the NEA siaff units and the organizations closely allied loT4EA. 
which collectively arc sometimes callcil the NEA family, many thai have 
taken no official action and done little w anything to pro'^ote the idea of 
change to metric measurement are nonetheless aware of the issues. They are 
watching and listening with keen interest, knowing that conversion lo metric 
measurement would have both direct and indirect impact on the programs 
and responsibilities of their memoers. Some have gone no further than to 
speculate; others are beginning opin»r>n surveys and other evaluative 
procedures. Typical of such interest is that expressed by the: 

Association for Eihtcauomtt Conmmm'cations and Technology and by the 
related staff unit» NE/ Division of Educational r'cchno)o}:\ - spcc\:\\ in- 
terest in the equipment changes that would be nu.de ar i in the need for new 
and revised ardio-visual materials in the efleciive {c\cW't\g of metric meas- 
urement. 

American Association for Health, Physical Edncation. and 
Rccrvations^cc\\\\ interest in the use of metric un;'s in ihc cor.-.tnictionor 
modification of athletic areas and athletic equipment, a-^d use of metric mea- 
surement in field events, swimming meets, and other aihictic contests, in- 
cluding the impact of these changes on American interest, understanding of, 
and participation in international athletic competition. 
• American Association of School /tdniini.Ktrators-conccru about the im- 
plications for school manageiucnt. such as purchasing by the new st:hn(!.irds; 
maintenance during the transitivin period: co»»striietion plans: obsolescence 
and cost of essential new equipment. .Also, the Association is aware of an in- 
herent impact on eurriiuilum t!evciopinent» supervision, liiid inservice pro- 
gninis. 

' Z58 , 
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American fndnstrial Arts Association — \\y\cTtsi centers on how a new 
syslem of measnremcDt will aflcci shop procedures, equipment ob- 
solescence, and pupil achicvcmeni in industrial arts classes. 

Association of Classroom 7rfi(7irr.v- special interest pertains to the im- 
pact of planned metrication on both prescrvice and inscrvice preparation and 
on cnrriciihim rcviMon and the modification of classroom procedures. Also, 
the Association is interested in the extent to which metric measnrcmenl 
would . fact, simplify the teachers' task. 

Association for Snffcrvision and Cnrricninnt Development — spQCii\\ in- 
terest in what revisions of curricnhim would be needed, including possible 
economies in time for teachers and students, and in the supervisory leader- 
ship which implicitly attends any major proizram change. 

Conncil of Chief State School Oj(jf/rrr5- concerned v/ith the total impact 
of planned metrication on a state school system: its administrative, financial, 
super\'isory, and curricuhim implications: its effect on teacher preparation 
and especially on pupil achievement. 

Conncil for Exceptional Children- concerned with the potential simplifi- 
cation of tcaching-lcarnini! procedures for slow learning children. 

Committee on international Relations ^V/T/M- interested in the influence 
of a common system of measurement on the practical problems and effective 
communication of interiKitionnt travellers, especially teachers and students. 

Home Economics Editcation Association — spcc\i\\ interest in the *'con- 
sumcr education** which will be needed in home economics classes as stu- 
dents begin to use metric units in cooking reci^Ks and for garment sizes, 
fabrics* patterns, and other household measurements. 

National Association for Pnblic Continninu amlAdnh Education and the 
related staff unit, NEA Division of Adnit Edncation iVnirr- special in- 
terest in the kind and amount of education that will be needed for effective 
use of metric measurement by adults familiar only with the current system. 

National Association of Elementary School Principals and also the 
/National Association of Secondary School Principals— conccin with the im- 
pact of metric measurement on both the administrative and supervisory 
problems of a building priiicipaL such as: changes in equipment and materi- 
als; teacher preparation; curriculum revision: and pupil achievement. 

Notional Conncil for the Social Studies — UWcrcsi in the extent to which 
our adoption of the metric system would contribute to the development of 
common worldwide understanding and effective communication. Also, the 
Association is considering the implications of the introduction of maps 
scaled to and interpreted in terms of metric units of measurement. 

National Conncil of State Edncation Associations— spcc\i\\ interest In the 
present attitudes of teachers toward the proposed change and in what would 
be the optimum timetable for conversion to new standards. 

Notional lliiiher Edncation Association — cor\Qexr\Qi\ especially w ith: the 
potentially better preparation of students to use metric measurement in col- 
lege chisses, in science ;ind mathematics: and with the colleges* new respon- 
sibilities in teacher preparation if anew system of measurement is adopted. 
A brief poll of state education associations in late August 1970 brought 
O out the fact that three have adopted resolutions favoring change to the metric 
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system: Illinois, Missouri, ami Pennsylvania. In addition to Ihc three state 
associations re.soliiiions already referred to, there is some awakening in- 
terest in mctricaiion amont: these state groups.'* Hxploratory studies, under 
state association sponsorship, have been m:i(Ic in both Kansas and Indiana. 
In the latter state a resolution will be introiluced at the association's annu::l 
meeting in October 1970. In 41 slates where no official aclion has been 
taken and no special study made, it is the opinion of the cxccuiivc secretary 
in 28 of those states that a majority of the association's mcmbei s would 
favor U.S. adoption of metric standards. In contrast, only four executive 
secretaries are of the opinion that a majority probably would oppose such a 
chnntse. Nine of the respondents were too uncertain as to teacher attitudes 
to offer an opinion. 

Each state secretary was invited lo submit nny personal reaction he cared 
to give, either pro or con. Six submitted strong supporting statements: none 
registered stro.ng personal opposition. Significantly, too. only four of the 44 
states responding indicated that they had littlt^ interest in the metric con- 
ference. Thirty-one were familiar with NEA's bfllcial position with respect 
to metrication; 12 admitted that they did not know what NEA's position was 
or whether there was an official position. One was misinformed, believing 
that NEA was ofllctally opposed to any change. This poll icflccts no 
widespread aggressive interest at the state association level, but like other 
indicators seems to denote growing awareness of. and interest in. U.S. .tdop- 
tion of metric standards. 

Metric A/leasurement in Today's Scliocis 

The one safe generalization about what. when, and howonythins: is taught 
in American schools is that no two schools are doin}( it exactly alike! 
However, the following observations with respect to metric measurement in 
today's schools scein to be generally valid. 

. Firsts instruction about the metric system in elementary schools — even 
the better ones —usually is brief and supciilcial. Occasionally it may be in- 
troduced as early as grade 6. but usually not until grades 7 or 8. The pupil 
may learn that there are metric units and learn the names of some of thi*m 
such as meter and kilogram, through his general .eadingin English, social 
studies, or science classes. This, however, seldom leads to format study of 
the metric system. If taught at nil— and sometimes it is omhted — metric mea- 
surement is taught in arithmetic and/or science classes. The time and atten- 
tion given to it varies widely but for the most part is quite limited. 

Seeon(i» the teaching of metrics for the most part is about a system that 
**could be used" and that "some people use"; not as a system that "we are 
going to use. and you must learn to use." Even in science classes where met- 
ric measurement is used without conversion to imperial units the students 
learn it as the "language of sciehce" rather than the measurement system for 
everyday tisc by all the people. For pupils in today's school metric measure- 

* Tfit^ Ml V.MS Ciimcdoui wtiti ilie helprnlcoopenilionofihc NalionnI Council ofSlntcUdu* 
cnliott A5siKi;ilions. "1 /r\ 
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nicnl is merely a .second .system, u paraHel sysicm: noi Ihe basic system. 
Thtjy do noi learn lo 'Mhink nieliic." In llicii pmhicms »nd even in ihe prac- 
tice ineasiiienicnis ihey make wiih ineiric scalcd inslrununis-il any-lhey 
typically iranslaic ihe meiric units into the more familiar IZniilisli units. They 
think aboul metric units in about tlic same way as about cubits, or fathoms, 
or furlongs. Teachers aware of the common iihortcomini:s compare metric 
instruction as it is now piven with the noioriiiusly inoflcctivc "translation 
method" in the teachinji of forcii^n languai:cs. \Vli;u is needed, tliey say, is a 
direct approach: the u.sc of inetric standards until the pupil can apply them 
and ''think metric."*' It was the inherent dilficulty in any such "translation 
approach" which kd Donov;m Johnson to say: "l he successful teacher of 
mathematics is like a builder of bridges. We musi Iniild a foundation for any 
new concept for each student by usini? concrete experiences."'" And another 
educator iniis it lliis way: "lidueation in tlic use of the metric system will not 
succeed so lon^i as pupils must be taught lo convert metric to Hni^dish and to 
think Hnglish. There must be u.se of one system to make the teaching of that 
one system effective." 

In spite of this obvious fact a great many eleiiu^ntary schools do not have 
a single meter stick, metric balance, or any measure of volume valibraicd to 
show cubic centimeters or liters. Without such tools for application and 
direct experience, any instruction musi necessarily deal with abstract ideas 
and the manipulation of numbers. 

Third, research indicates that instruction in metric measurement is 
gradually improving, as schools move into contemporary mathematics pro- 
grams. In the so-called New Math program more attention is given to 
number systems, especially the basc-ten system. Newer texts and course 
outlines, too. seem to include more materials and provide more experience 
in actual metric measurement than could be found in comparable texts and 
courses of study a few years ago.»- An aggressive experiment to improve in- 
struction in metric measurement on a statewide basis is getting underway in 
Mississippi. The Director of this "Project for Metric Uesearcir is Dr. John 
M. Flowers. Department of Science. University of Mississippi. Initial 
response lo the program, which involves the matliematics and science pro- 
grams of all grade levels, has been e.xcellent and significant progress already 
is claimed for it.'^ Many schools, too. are beginning to discover and use such 
special materials as F. J. Helgren's Metric Sut)t>lcment to ..lathenuitics. now 
distributed by the Metric Association, and Science- A Process A ly/troach, 
developed by a joint commission of the American Association for the Ad- 
vancement of Science with support from the National Science Foundation 
and market ed by the Xero.x Education Division of the Xerox Corporation. 

• For .1 typical prcsciualiun «>f this p<iini <>f view ^cc: Pray. K. H.. til. 

'•Johnson. nonov.in n.» "tnUniciion.il Materials in the Miithenuuics Classroom." NEA 
JounMt$6i40: May i%7. 

Johnson. J. 1*.. (Hthittt RciH^^ American Ediu aiionu! Resetirt h Asstniation. \\'ashincton» 
D C.: AFRA. IVbriiaiy |.9.Ui. 

I'ricbcl; Allen C...^ Com(Hiratii'e StttJy ofAvhicvemeni tiinl UndenUttidiiii: of Stctisurc^ 
ntciil Aifuui}: StttJaits EnwUcJ in TtaJitiomit tiuJ Modem .Si tiool Moihftntnics t*ro}:rjms. 
Doctor's t>i!wNcriatioo. Ucikcley: UnivriNity of California. |y6.^. p. 2)>^.' 
" Metric A SMH'ioiion \\-w.\liUivr. vul. 5. No. I » l'fhni;iry ly/O. p. 3. 
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Finally, most educaiors aj:rce, however, ih;ii iruly cffeciivc leaching of 
mcirie ineusniemeni will come only when ihc metric system is adopted and 
incorporaicd into the fabric of daily living. So long as it is a xccond sysictn, 
leachinp, fallacies such as these will persist: 

(1) Inslnjction which should betiin no later than grade 3 will be post- 
poned. 

(2) Nearly all the ter^ching will involve association with, and conversion 
to, the conventional units. 

(3) Many elementary schools will spend only a week or so on metric 
measurement - perhaps in pradcs 7 or S-and no er refer to it again. 

(A) Metric rulers, etc., will continue to have F.ngiish units "tagging 
' along." 

(5) Text materials and problems will be abstract and supci-ficial." 

^ Because of present day superficial and varying programs, many students 

arrive in the shops and laboratories of the secondary schools and colleges 
without knowing how to use metric measurement. They are likely to find 

: themselves ciuiie handicapped if they work alongside others who have been 

introduced to the metric system. As an example of the neglect all too coin- 

i monly found an industrial art.s teacher writes. *'Few, and in many cases 

of the induMria! arts students in my classes have facility with the use 

j! of decimal ccjuivalents of fractional-inch mcasincments. much less with their 

\ "I'^^rie equivalents.*' And a college teacher, complaining of the same 

weakness in basic instruction, reports that in a lest given to 55 college 

i students: 

(a) Only 1/3 could give a reasonably good definition of the metric 
system. 

(b) About 1/2 knew the millimeter. centimcter,and meter; 1/3 knew the 
liter; MA were familiar with the kilogram. 

(e) All said they had had very little instruction about the metric 
system^" 

Educotionnl Advantages of ihc AAetric System 

The educational advantages of the metric system pertain chiefly to two 
facts: (I) the simplicity and interrelatcdness of metric units in contrast to the 
highly complex and unrelated units of conventional measurement: and (2) 
the simplicity of computation with whole numbers and decimals in contrast 
. with computation with mixed numbers and fractions. 

{ As to the first points relative complexity, one advocate of metric measure- 

I ment says: 

I While any intelligent child can learn and cany in his mind the whole 
I metric sy.slem in three lessons, and any aduh can master the same in 

" Hcli'icn. PrcJJ.. -The Mciric Syslcmlnihe Elcn>eni;>ry Grades.** Ariihmcilc Teacher 14- 
349«52: May 1967. 

" An<\cwn.\\\}.JottnutlofimiuMriuiArts 25:5 1 : Ntnrv'h 1966. 
"Whiurafi. I.. 1 1.. 20ih ^e.uboo,!.. NCTM. I94H. op. ciL 
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one hour or less of serious study, no mun ever has, and probably no 
, mail ever will, muster the United States system of weights and 
measures." 

In support of sue!) criticisni it is pointed out that we have dirFereiitJfjnds 
of measures beariny the same name: two kinds of pmmds'(Troy and avoirdu- 
pois): dry and liquid quarts; eight kinds of tons; and 56 kinds of bushels! We 
have measurement units with limited use such as the cord, board feet, and 
many others. Standard unhs interrelated one to another would greatly 
reduce the number of items to be remembered and used. 

As to the computation load. Morg;in and others have used a simple 
problem to illustrate the difference: For a cubical tank 6 ft. 9 1/2 inches on 
each side find: (1) the volume: (2) the liquid capacity; and (3) the weight of 
the full tank of\vatcr.>» 

In English units the pupil converts the tank dimensions to inches and mul- 
tiplies; then divides the 541343.375 cubic inches by 1728 to get the volume 
of the tank in cubic feet. Likewise, he divides the 541343.373 cu.in. by 231 
to get the number of gallons. Then to get the weight of the water in a full tank 
he muhiplies the 3 1 3.277 cubic feet by 62.5 and divides by 2000 if he wishes 
to reduce it to tons. These are lengthy multiplications and divisions, involv- 
ing some 250 numerals and replete with chances for error. 

In metric units the task is much simpler. The cubic content is 2.07x2.07 
X2.07. or 8.S69743 cubic meters. With 1.000 Ihers in a cubic meter the 
liquid capacity is immediately obvious and arrived at by a shin in the deci- 
mal point: 8869.743 liters. And since the weight of a liter of water is by 
deflnition a kilogram, the tank full of water weighs 8SCi9.743 kilograms. 
Only 39 numerals are used: one decim:il point is moved: there are no lengthy 
processes; the number of "chances** for error is greatly reduced. 

Nearly all teachers foresee some simplification of the learning process 
from the adoption of the metric system, and sonic economy of time that 
would result from it. How uwcli the advantage would be and how much time 
would be soved still remain in the area of speculation and conjecture. One 
group tint is interested in the teaching advantages of metric measurement 
consists of the teachers of retarded or slow learning pupils, for w hom con- 
ventional tables of weights and measures and problems that involve the mul- 
tiplication a.id division of fractions and mixed numbers are sources of ex- 
treme and constant difficulty. C.J. Arnold'^ makes no effort to predict actual 
saving in teaching-learning time, but snys that obviously it takes twice as 
long to learn two systems as onel plus time to learn how to convert the units 
of one system into the other. Therefore, he concludes that to give adequate 
preparation for the use of a dual system wx make the teaching task about 
four times as difficult as it should be. 

Some have attempted to be more precise. Rntcliff reports that "educators 
estimate that the metric system, by eliminating fractions, would save at least 



•nVe!ls.\Villi.im C „ Sdcmific Mtmlhly A: I96'2(i2i Kt;irch I9|7. 

•* Mpri«in, Joy l-lmcr. Quoted in I2ih Vcaibook. Naiional Council of .Ntaihcmaiics. 1948. 
(ForcomplcicciUttinn sec Tootnutc y.) 

ArmU^X. At innesoiuJoiinuil of EJucutUm. 26:288 89; March 1946. 
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a ycjir of lime spcnl by children in Icarninj^: arillimclic.*" Both Murtin** and 
Johnson-*^ have doublcU ihis cslinialc. picdicling lhal ihc lime an clcmcniary 
child spends on aiiihmclic for 2 years would be savrd. Johnson says Unit 
schools now spend ihree lim'.*s as nuich lime on fraciiiins as on decimals, a 
raiioilial could be reversed if ihe mclric sysloin were in t;encral use. 

bven more dariny is ihe \vi(k!y quolcd csliniale by !-loyd W. HouRh» 
chairman of ilie Aniei icaii Geophysical Sludy of ihe Melric Syslem: 

Teachers of maihemaiics will aiiree ihai fully 25 percenl of a child's 
lime and llie leaclier's as well, could be saved in ariihnielic courses 
if Ihe simple inlerrelaicd melric decimal unils were subsliluied for 
the En{?lish syslem of mcasuremeni. Such monstrosities as proper 
and common divisors and mixed numbers could be laid to rest with 
the celluloid collar and the oxcart.''^ 

If the saving actually could be as great as 25 percent, or even the 
equivalent of the lime spent by pupils and teachers for I year in arithmetic 
teachini; and learning, that advantai:e surely would be tremendous. That 
metric measurement would simplify the learning task, and shorten it to some 
cxivnt, nearly everyone ajyrccs. 

One research study which makes no claim of having proved the point, in- 
troduces an intcreslinp hypothesis, h is a UNRSCO study of the compara- 
tive achievement of the school children of 13 counirics in arithmetic skills.^* 
In this study the children in En^.land and Scotland proved less proficient 
than those from the countries on the continent with whom they were com- 
pared. The authors, in rcvicwin]: the result, believe that llie most probable 
explanation lies in the ditVercncc in the measurement systems used in in- 
struction, the melric syslem having been helpful in the cultivation of 
arithmetic skills. 

Most important of all from the standpoint of good education is the fact that 
in the modern world, so dependent on science and technology, the metric 
system has become the international lano.uaf.e of mathematics and science. 
To be literate in that international language and comfortable in this 
technoloiiical age today's school children in the United States need to 
become **just as confident and fluent with metric units of measure as their 
counterparts in the numerous metric nations of the world.*' 

Adjustments To Be Expected 

Conversion to the metric system quite obviously will have an impact on 
numerous aspects of education. There will be many types of necessary rcad- 

*• Raicliff. J. O .Titis UVrX. April 16. 1944. 
Martin. Geo. S.. T/ic tnunuiiionul Mi'iric System of IVa^hts and Mcasiirfs. SfisccU 
tnneous Publicaiiou No. 2. Wushinyion. D.C., li.S. Govcrnnicni t'riniins! Office. Scpicm* 
bcr t«2. 

"Jiihii40n.J. T..5i'ii«/i- Times. March 24. 1^46. 
»*QuoicJ by Hi'li'rcn. I'rcJ J.. o/>. di. p. 349. 
»«Cilcil by ttclrrcn. Pre J i.JHJ. 

•* Andci^on. J. P. nnJ Arnold. C. J., "Elcincnutry Ettucmion and the I970's'* Unpublished 
paper presented ai Uic Annual Medina: of the Nteiric Association. Do^ton. December ?0. 1969. 
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juslmcnl: some oflhcm quite simple: some nol so simple. The list which fol- 
lows is by no means complete bin indicates somclliini'. of ihc iaiii:e and 
variety of changes which must be nnticipi^tcd in the nations' schools: 

(1) Courses of study, especially in niatheni:itics and in clcmeniary and 
general science, will need to be revised; courses in other fields 
reviewed fonhcir contriinuiii!; influence. 

(2) Textbooks and related tci cliitii: ni:itei'ials inusl be reviewed and 
revised or rewritten wherever units of measurement are involve d. 

(3) Teachers must be prepared -and those already teaching be 
retrained~to teach the new syMem effectively. 

(4) Supervisory personnel will Ii:ive to focus on this area as upon any 
significant chanrse in curriculum. 

(5) Classrooms, shops, and laboratories which do not have them al- 
ready must be supplied with the new nuNisuring devices: meter 
sticks* metric rulers, scales, etc. 

(6) Maps will be introduced with metric grid lines and the distances 
scaled to tneiric units. 

(7) Graph patw will be scaled by centimeters and niillinietei^. ii:stead 
of fraclions of inches. 

(8) Purchasing departments will use new specifications, expressed in 
metric terms. 

(9) Boards of liducation will henin to purchase land by the hectare and 
square meter. 

(10) Even the cooks in the cafeterias will soon be readjusting their 
recipes in terms of metric units. 

If the total transition were necessary in one quick step, the expense and 
disruption of programs would be enormous. If the tiiinsiiion is ni:ide in 
stages, however, over a considerable period of time, neither the costs in- 
volved nor the problems of program adjustment should be prohibitive. The 
experience of other nations bears out that conclusion. IZxisting facilities, for 
the most part, continue in use until time for norm:il replacement. Within 
reasonable limits the new is introduced as old items become obsolete. Dot- 
ing the period of transition the dual system will still persist; the dilTerence 
being that the metric system now becomes ilu* basic one, to be learned and 
used, and li e conventional one a supplementary one for general understand- 
ing. 

The Exporience of Other Nations 

Several nations in the recent past have converted to metric mcasure- 
menl-or are now in the process of conversion: Japan. India. Great Britain. 
Australia, New Zeakind, South .AfricM. and Canada. The impact of metrica- 
tion on their school programs apparently h,ns not been serious, though in 
several instances specific inform:itioii on this phase of conversion is meager. 
Tlie best reports available on the impact of metrication on the schools are 
coming now from Great Britain, where thaprocess has been imderway for 5 
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years and will noi be complclcd unlil aboui 1975. Out of ihc experience re- 
ported by olher^ come some observalions and sui'i'.esiions such as ihese: 

(1) The system should be introduced into the practices of daily living, 
and into the schools^ in appropriate stages- not all at one time. 

(2) Instruction in the schools should at least l:eep pace with, and when 
possible precede, the actual application of new measures. 

(3) Educaiion must play a major role in the transition. Teachers will 
work with publishers on new materials. There must be articles in 
professional literature; shoit courses, conferences and workshops; 
experimentation with methods; cumculum study: evaluation of 
resuhs. 

(4) To teach a new system in terms of ils relationship to an existing 
system is the v. rong approach. Instruction must be in the of the 
new system. 

(5) A major problem in conversion is logistics. If a manufacturer adopts 
the metric system and his suppliers do not, he is in ti'oubie. The same 
will hold in education. Instruction must be geared to teacher 
preparation and the availability of equipment and materials as well 
as to the established deadlines for nationwide adoption. 

(6) Instruction in metrics should be limited to the requiremenls of the 
student for his funher schoolini*. job needs, and daily living. This 
means thorough instruction in the basic metric units but selective 
teaching of refined and derived units with limited or special applica- 
tion. 

An excellent brief summary of Britain's current situation has recently ap- 
peared from which the following excerpt is taken: 

The schools are essential to the changeover. Primary schools were 
required to adopt the metric system at the beginning of the school 
year last September [ 1969]. It had been a .worn/ numerical lan- 
guage in the other grades for generations. The students now in the 
primary schools will emerge thinking in metric terms. They should 
be grateful, because they will have lost a mental rucksack of archaic 
measuring unils. They will have a simple, logical calculating system, 
which takes far less lime than the imperial system to learn and will 
be the nunierical tin$*tia franco of the world. 

There will inevitably be a period of bilingualism. The difficulty is not in 
learning the metric system: it is in unlearning the imperial one. It 
would be unwise to encourage this bilingualism. In Britain we have 
had a bad example. The weathermen went over to centigrade (which 
they should be calling Celsius) but radio and television tried to 
bridge the transition by giving temperatures in both centigrade and 
Fahrenheit. The result is that everybody waits for the Fahrenheit 
figure! With this reminder we do not intend to have road signs give 
the mile equivalents of distances expressed in kilometers.-* 

»• LorJ Kitdiic CalUcr -Conversion lo the Metric Sy%icm:' Scicnt^ic Amencan 223:I7«25; 
. July 1970. 
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The report on Liriinin's cxpcri; ncc ouilincs Ihc major conversion slaves 
I)eins cnrried om under ihe coordi;i;ilin[: mispiccs of a j eprcsenl;'.:is c Melri- 
ciiiion Board. Meiric standards will become available and be applied in 1 970 
10 consiriiciion indu^!rial niaiehals and lo the paper, board* and priming in- 
dustries. A small slarl is being made in metric land mcasurcincni but the 
major chaiiiieover there will be in 1971. IZiicinecnn;; and shipbuilJin'; are in 
the first staues of transition ai;d. j:lonp with the armed services, have bci 
1972 as iheir major ti:riiet year. |-arininti also will [-o metric in 1972 and 
3973. Footwear sizes and specilications for fabrics and fibers will be metric 
in 1972, In 1973 all io:'.d speeds v ill be po.sted in Lilomeiers per hour. The 
Metrication Hoard has no legalistic * bi^ stick." l lowever» ii "sets the sii;nals 
and clears the track" for the switching!. Its sanction-v/hich is proving; quite 
adequate -is the warnint? that any company, industry » or group which is not 
ready by the agreed upon deadline date will be left behind. 



Some Represontcitive Tcacliing Aids 

The statement which NEA is. presenting here should not -and can- 
nol-deal with the specific materials and methods of insiriiciion which will 
make the teaching of metric measurement effcciivc. New te;;wl;ini;aids will 
be needed, however, as illustrated by the following list of basic items: 

(1) Meier sticks and metric rulers. 

(2) Cubes* squares, strips, and rods calibrated in metric units. 

(3) The meter board. 1 centimeter in thickness and 1 meter by 10 cm, 
with grid lines dividing it into squares. The same board cut into 
squares which, when stacked, becomes a cube. 

(4) Scales and balances calibiaied in grams and kilograms, including the 
scales used in health deparunents. 

(5) Centimeter grid paper. 

(6) Maps in metric scale, showing distances and areas in metric units, * 

(7) Cylinders and beakers graduated in metric terms. 

(8) Celsius thermometers. 

Likewise there are a few basic principles in methodology which ex- 
perience and logic would seem to dictate, such as: 

(1) The instruction in metric measurement will need to begin when the 
child is first introduced to the concept of measuring an object and 
should continue lo be taught, with growing levels of understanding 
and application, in every succeeding grade. 

(2) Linear units of measure, the easiest to comprehend and apply, will 
be taught first. 

(3) Instruction w'lW need to be restricted to a single system, using metric 
units only and w ithout the old units "tagging along.*' 

(4) Teachers will first emph:isize the most-used prefixes, imroducing 
the less-uscd ones, such as deci- and deca-. after the basic ones are 
learned. 
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(5) llulalivcly i»iealcr slrcss will be l;iid on llic use of (lccim;ils and less 
on fiiiciions. 

(6) Miicli practice will be needed in ttsinf^ mclric standards and 
estimating in terms of metric units. 

EstimaC'eci Cost of ConvorsJun 

Many variables enter into any estimate of the cost of metrication. When 
and how rapidly the transition occurs could iircatly affect the price tap, so far 
as schools <tre concerned. If equipment and materials must be discarded pre- 
maturely, conversion could become expensive. If extensive and intensive 
teacher traininti must be done quickly, extra costs must be expected. If cour- 
ses of study and curriculums must be revised under the pressure of close 
deadlines, funds for such v.oih v/ill be needed. With a more leisurely 
schedule, tlie amount varyinc accordint: to one's assumption, such costs 
would tend to diminish or disappear altot*ether. 

And again, what is fairly charveable to the conversion program? Mow- 
much of the curriculum revision and in-service education, for example, 
would t;o forv.'ard in any event- if not on meiric'ation on soaie current edu- 
cational problem? What part of the new equipment cost for metric maieri;*»ls 
would be spent on nev/ equipment of some type no mutter w hat system of 
weights and measures is in effect? What administrative costs associated with 
metrication are separable and identillable ami which ones woi-ld persist if 
conventional measurement were still in effect? And so it is with other as- 
sumptions. ThcTe are many obvious variables and very few objective data on 
which valid estimates can be based. 

As stated already, the time schedule for conversion is a critical factor in 
determining probable school costs. Textlxmks and semi'durr.ble instruc- 
tional materials for elementary and secondary schools are replaced on an 
average, 5-year cycle. Hence no appreciable extra expenditure for texts and 
semi-durable materials will be involved if the conversion schedule exceeds 
5 years. For more durable equipment some additional obsolescence might be 
involved, though this should not be excessive. The lonper the conversion 
period th.' more new metric-scaled equipment can be acquired on normal 
replacement schedule. The NEA Research Division estimates that to 
purchase essential new materials and equipment in a single year, at present 
cost levels, could run from 500 million to 750 million dollars. But if absorbed 
over a span of several years any extra costs shoiUd be minimal. 

In the same way the cost of teacher preparation, both preservice and 
tnservlce, and any additional administrative imd supervisory costs can be 
largely or wholly abs orbed into ongoing programs if the conversion schedule 
extends over several years. In short, educators foresee no major cost 
problem for schools, if <he United States decides to adc-^pt the metric 
system- so long as the conversion period is long enough to make use of nor- 
mal cycles and schedules. 

One further fact about probable school cor>ts should be kept in mind. Just 
as there should he no excessive ailditioiial costs associated with the convcr- 
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sion, there »i7// ho no **dol!;ir savings" lo the schools — as sonic have iniph'ed. 
Any saving in ^learning lime" for pupils and teachers thai the metric system 
may produce v. ill simply release that time fur other learning experiences— it 
will not reduce school costs. 

The fv\etricct?on Schedule 

The National Education AsKociation does not presume to offer n specific 
schedule for conversion to t:ictric standards. The educational ini{)act vvill be 
only one of many considerations in the development of target daJcs and con- 
version deadlines. And even if the educational impact were ail-controlling, 
who can say jtist what schedule of conversion v.ould be best for the nation's 
schools. On some facets of this problem, however, there is wide general 
agreement among educators: 

(!) When and if the decision is made to go metric, a "reasonable lead 
time" would be helpful before any significant segment of the econo- 
my makes the critical move. 

(2) A dramatic kick-off date, with concerted publicity and fanfare, 
would help to motivate the early school etTorts. 

(3) An oflleially-eslablished, representative board— somewhat like 
Britain's Metrication Board — would seem to be a helpful agency in 
setting up and following an orderly, coordinated schedule. Separate 
deadlines will be needed for various areas of conversion such as, the 
time for metric nieasiirement to become effective in the sale of 
groceries; a deadline for metric standards in large industries such*as 
petroleum, coal, steel, automotive, or aircraft; a deadline for fibers 
and fabrics, papers, and other consumer products; a deadline for 
metric units on road signs; the time to begin land sales by metric 
measurement; etc. 

(4) If such a schedule is followed, over a spread of perhaps 10 years, 
schools will have few serious problems of adjustment as they keep 
pace with conversion efforts. 

(5) Undue delay in starting the program— too much lead time in 
preparation— would be self-defeating, a retarding influence on the 
work in metric measurement now being launched and extended in 
the better schools. 

Conclusions 

First, by and large, the nation's teachers who have seriously considered 
the matter seem to concur with science and mathematics specialists that 
adoption of the metric system by the United States will be advantageous not 
only in the realms of science, technology, and international trade but also in 
the area of education. They are aware that problems of adjustment will arise 
and some added costs may have to be assumed. lUil there will be teaching 
advantages and educational economies as well. 
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Second, ilic cducalioiial impact will be most direct and extensive, but also 
easiest to accomplish in mathematics and science instruction; but any chan- 
geover to metric measurement will be felt in nearly all se^jmcnts of the school 
program-for the most pan a type of impact that will be welcomed as an im- 
provement. 

Third, many schools on their own initiative are beginiiinfi to extend and 
improve their instruction with respect to metric measurement. However, 
tlieir work lacks motivation and will not become really effective so long as 
the metric system is a secondary and parallel system. For that reason the of- 
ficial adoption of the metric system by the United States would assist all 
sueh schools. 

Fourth, the educational advantages of metric measurement cannot be 
questioned: the simplicity of the system: its interrelaiedness: its use of 
decimals instead of fractions. Few would challenge the fact that the 
teaching-learning task would be eased for both teachers and pupils, espe- 
cially for pupils wilh learning problems. 

Fifrh, some considerable economy would be effected in the time tradi- 
tionally spent cn e.emeiitary arithmetic by both teachers and pupils- time 
that could be belt»;r spent on other types of learning. 

Sixth, while obvious problems and some added costs must be anticipated 
it is our considered opinion ih.nt the extent of the problems and costs has 
frequently been exaggerated; that many of them will be resolved and ab- 
sorbed almost unnoticed once a well-planned schedule of adoption gels un- 
derway. 

Finally, we believe that with a reasonable margin of lead time and a pro- 
gram of gradual adoption, spread over a period of perhaps 10 years, there 
will be few serious problems for scliools and educators and none with which 
they are unable to cope successfully. 

For these reasons the position taken by the National Education Associa- 
tion in 1970 and in other recent years seems eminently justified, namely, that 
a carefully planned effort to convert to the metric system in the United 
Slates should be put into effect as soon as possible. When this occurs educa- 
tors can be relied upon to do their part, willingly and cftlciently. in making 
the new system understandable and functional as the international numerical 
language of a progressive nation. 
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Statement of National Society of Pbofessional Enoineebs 

The National Society of Professionai Engineers, a nonprofit organization tiead- 
quartered in Waskiington, D.C., and consisting of nearly 70,000 members who 
are engaged in virtually every aspect of engineering practice, appreciates the 
opix>rtunity to apprise the Congress of our supitort for irassage of S. 2483. 

This bill provides that the international system of metric measurement shall 
become the official U.S. system of measurement within ten years following the 
bill's enactment. It would direct the Secretary of Commerce to develop and 
implement a coordinated national plan of metric conversion in consultation with 
agencies of the federal, state and local governments as well as with foreign 
governments and international organizations. Tlie Secretary would also be 
directed to provide for the particiiMtion of industry, science, engineering and 
labor representatives. The measure would, furthermore, authorize a program 
of metric convernion assistance through accelerated tax writeoffs, grants for 
purchases of new tools, conversion loans, public education programs, and other 
vehicles intended to enable the nation to move toward adoption of the metric 
system with a minimum of dislocation and a maximum of economic benefit. 

Most professional engineers 8up|)ort this approach. Tlie arguments favoring 
metrication in the U.S. are manifold and persuasive. Many of the country's 
industries, in fact already use metric dimensions. Althou);h wholesale conver- 
sion will probably be inconvenient to many of the others, and undoubtedly 
costly to all, engineers f^l that the alternative of not converting will, in the 
long run, be far more exi>ensive in terms of the diminished U.S. iK)sition in the 
international market. 

There is also a strong conviction in the engineering community that use of 
the metric system will make it easier for engineers to communicate with the 
scientific community, and with all counterparts internationally, thus facilitat- 
ing a greater exchange of ideas and a simplification in commerce. Some engi- 
neers point out that their individual opportunity for mobility to and from the 
scientific and educational fields would be improved. Others look upon metrication 
as a well-timed occasion to promote better engineering and consequent improved 
products through modernization of existing codes and standards. And still others 
anticipate that use of metric will ease engineering's computational workload 
and reduce the potential for error. 

Conversion, once decided upon, should be effected in as short a period of time 
as feasible so as to reduce the transitional process to a minim nm. While some 
engineers speculate that the ten-year period provided for in S. 2483 is a fairly 
lengthy time, they recognize, at the same time, that the period for capital 
equipment replacement must not be made unreasonably brief. It is suggested, 
therefore, that the transition period provision of the proposed law be as well 
thought out as possible before adoption. 

Another point on whicli professional engineers have a firm conviction Is the 
need for a pervasive and immediate educational program at all levels in Amerlc-rs 
schools. The metric educational process, engineers feel,^ should begin at once 
with every American student from kindergarten all the way up through 
graduate school. 

The subject of metric conversion over the years has been the subject of dis- 
cussion among the membership of the National Society of Professional Engi- 
neers, and, acting on a recommendation of the Society's Professional Engineers 
in Industry Practice Section, the Society's Board of Directors adopted the fol- 
lowing formal resolution on July 8, 1071 ; 

'*The National Society of Professional Engineers respectfully urges the Con- 
gress to enact legislation leading to adoption of metric units as the standard of 
measurements of the United States within a period not to exceed ten years. The 
transition should be accomplished in planned stages so that everyone in com- 
merce, industry, constructioi and everyday life may become thoroughly familiar 
with the metric system and minimize confusion. Instruction in metric units 
should begin at once in all educational institutions to students of all ages. Each 
state and all governmental agencies should be advised to adopt legislation and 
procedures necessary to conform to the national policy. 

The Society is convinced that the l)eneflts to all future generations of conver- 
sion to the metric system of measurements far outweigh the difficulties that will 
be encountered in the transition period." 

The National Society of Professional Engineers favors S. 2483, and urges its 
enactment into law. 
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Statement of I'redzeick L. Wiluford, Execuvivr Vice Pei.oident, Nationail 
Microfilm Aq8ociati;7N 

Mr. Chairman : The National Microfilm Associ&ticn supports the systematic 
and planned transition from the current U.S. CuMtcomarj' System of Welg^ti) 
and Measures to the International Metric Sybteiu. 

The National Microfilm Association Is a national proft^Monal/trade assocta- 
tion representing over 6500 users apd manufacturers or '.^ndorn of microfilm 
equipment and systems. 

Virtually every segment of our economy, Ind idtng government. Is .^presented 
within the user group In our membership. Almoet every major manufacturer, 
vendor and supplier of microfilm (Kiulpment. Ip also represented In on** member- 
ship. The National Microfilm Association Is the rec-ogrnlzed repr ventrUvc asKOcia- 
tion of the Micrographics Industry. 

Indicative of our association and industry commitment to the metric system, 
the Association officially endorsed the recommendation to the Congress mado by 
the Secretary of Commerce, the Honorable Maurice H. Staps, that the United 
States change to the international metric systera as delibeph >ly us possible. 

Our Association recognisses that the orderly transition *o the metric system 
requires considerable education. Our Association has responded to tlie edu- 
cational needs of our Industry. A chronology of our cfCortc and the sv. 'cess we 
have enjoy will be of interest to you and to the Committee. 

Following the Association's official endortemeut of our industry's con- 
version to the metric system (Feb. 10, 1971), we immediately embarked on 
an educational program to provide accurate informntion on conve^don factors, 
symbols and information ou conversion factors, sjmbols and information which 
would facilitate conversion and prepared an illustrative brochure indicating 
metric units, symbols and abbreviations. This informational bulletin was sent 
to our entire membership to assist them during the transition period. 

We also developed a ''Metrication Computer" which is an ingenious slide 
rule especially designed for the micrographics industry. The Metrification Com- 
puter permits easy conversion of liquid volume, luminants, flow, length and mass 
from U.S. units to metric units. 

At the present time we are disseminating to all Interested parties within the 
industry a series of metrication posters with the theme "Thinlc Meric'* which 
shows visually the comparisons between the U.S. measure and the metric 
measure. 

Coupled with user education, the Association has embarked upon an effective 
program to encourage the manufacturers and vendors of systems and equipment 
to adopt the metric system in their manufacturing and systems design. As of this 
date, 17 companies, representing a substantial portion of the industry sales 
volume, have officially adopted the metric system in their microfilm divisions as 
a direct result of NMA efforts. There companies are as follows : 

Allied Microfilm Corp.; Bell & Howell Ca: Dakota Microfilm Service, Inc.; 
E. I. duPont de Nemours & Co., Inc. ; Eastman Kodak Co. ; The Ednallte Corp. ; 
GAF Corp. ; Itek Business Products Div., Itek Corp. ; Kalvar Corp. ; Kleer-Vu 
Industries Inc. ; 3M Co. ; Microfilming Corp. of America ; Prestoseal Manufactur- 
ing Corp. ; Realist, Inc. ; U.S. Microfilm Sales Corp. ; Washington Scientific In- 
dustries, Inc. ; and Wilson Jones Ca 

In addition, our technical Journal and our news letter continually encourage 
our industry to prepare themselves for the official adoption of the metric system 
by the U.S. government 

Although we have not had iin opportunity to study the proposed legislation, we 
respectfully urge the Committee to be favorably disposed toward the systematic 
and early adoption of the metric system in the United States. 



Statement of Andre Nadash 

Mr. Chairman and members of the committee, I am Andre Nadash, an inde- 
pendent consultant specializing in metrication, and I am pleased to present my 
statement, and ask that It be Inserted into the record. 

I came from Budapest, Hungary, where I had a small instrument factory. We 
also manufactured diverse parts and as everyone else in the industry, If needed, 
were able to do these in non-metric measurements also. 
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I was educated in Europe, presented papers and lectured, particularly on meas- 
urements. I was a member of the Measurement Technique and Automatic Sd- 
entiac Association, a subsidiary to the Hungarian Scientific Academy. I also had 
the pleasure of attending practically all of the Bureau of Standards US Metric- 
Study Conferences. J am presently Director for the Mid-Atlantic Region of the 
Metric Association. 

As my education was in metric. I feel that I might contribute some worthy 
thoughts in the debate on metrication, which we have fought since 200 years. Even 
though some of my thoughts at first do not seem to be related to the subject, In the 
final analysis it will have a big impulse in the right direction. 

It was in 1790 when Thomas Jefferson asked Congress to change to a new meas- 
uring system, which was reported by the French National Assembly. However. It 
was only some years later that the system was completely established. 

On May 18. 1806 the 89th Congress. 1st Session, authorized the use of the metric 
system of weights and measuree under ACT #H.R. 690 and H.R. 597. 

In 1875 the Treaty of the Meter was signed by 17 Signatory Members : Argen- 
tina, Aufltria-Hungary. Btigium. Brazil. Denmark, Prance. Germany. Italy. Peru, 
Portugal. Russia, Spain, Sweden*Norway, Switzerland, Turkey, United States and 
Venezuela. All of them— except U.S.— has been on metric for a long time ; and 
we, who signed the Treaty, are the only industrial nation in the world stUl using 
a long outdated system— even though with this signature and some other adminis- 
trative procedures we are offldaUy a metric nation. Therefore, I raise the ques- 
tion—why are we discussing metrication in its present form instead of simply 
saying, learn and think metric because the non-offlclal and outdated present units 
of measurement can't be used— eay after 1980. 

Here I wiould like to motion that the need to measure anything with the 
same measurement all over the world Is not new and is not a necessity developed 
in our "modem age". It dates back long before 1700 and there is strong evi- 
dence that Awne 5,000 years ago, during the Indus Valley Civillzatito (3,000- 
1,500 BC) in North-West India, an unbelievable uniform system of weights 
and measures existed. Now 5,000 years later only some small and n!on-indu6- 
trial countries are non metric and even those are in preparation to adopt the 
metric system. 

May I give a little more statistics regarding countries which are recently 
going metric, with the remarks that those in all capital letters made the de- 
cision in 1970, the others earlier : 

Australia Ireland SINOAPORB 

Balhraln Kienya* Siouth Africa 



At present, the non-metric countries are : the Caribbean countries, or if you 
prefer West Indies and South American Guyana, but they are in a planning 
stage. Puerto Rico Is familiar wth both systems and road signs are in kilometera 
and milea What is left at present is in Southwest Asia: Muscat & Oman, 
Southern Yemen and Burma; in Africa, Gambia, Uberia and Sierra Leone: 
the smaU islands in the Pacific, Tonga and Nauru (British Commonwealth). 

Shortly the whole woild will become metric and there is no doubt, that we 
as the most technodogically advanced nation — the only nation in the worid 
w^ose astronauts planted its fiag on the moon, that we will remain on earth 
with the outdated indi and pound system and watch our trade deficit growing. 
We bive to compete in every way with the other nations and to do this we 
must definitely go metric and have the same language of measurement that 
every other advanced nation uses. 

May I submit some statistical data which proves our guilt in the past on 
postponing metrication and which will show how much more difficult It will be 
in the future if we postpone the changeover now. I will deal basically with three 
statistics only : ix>pulation, roads and cara 



^WlU flntsb changeover thla year. 
^«Hlb lectCed In 1^1. 



BOTSWANA 
Canada 
CEYLON 
FIJI 
Ghana 

GIBRAI/TAR 



Kuwait 
MALAYSIA 
MAURITIUS 
New Zealand 
NIGERIA 
Pakistan 



Swaziland 
Tanzania* 
Uganda* 



United Kingdom 
ZAMBIA 
BERMUDA** 
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1. Population (rounded figures) : 1790, 4,000,000; 1860, 31,600,000; 1870, 40,- 
000,000; 1880, 50,000,000; 1800, 63,000,000; 1900, 76,000.000; 1910, 92,000,000; 
1920, 106,000,000; 1930, 123,000,000; 1940, 132,000,000; 1950, 157,000,000; 1060, 
180,000,000; 1970, 205,000,000; 1976, 220,000,000 (estimated) ; 1980, 240,000,000 
(esUmated) ; 1965,260,000,000 (esUmated). 

Peculation grew tenfold from 1790 to 1870, and ai^roximately doubled In tlie 
next 32 yeara Then in less than 50 years it doubled again ; or from starting 
point of 1790 until 1970 the growth was over 50*foId. I do not have statistical 
figures at my fingertips regarding school enrollment but even so it is easy to see 
or estimate the growing need for education. If we had metric educated evei7body 
in 1790, it was only 4,000,000 people to educate. At that time it was much easier 
as we had practically no industry, cars, roads, etc. In our complex worid of 
today we have to educate more than 50 times more people; and without any 
statistical basis I assume that only the school-age population now is more than 
20-25 times the entire population in Jefferson's time. I have, however, data from 
Valley View, an elementary district about 50 km south of Chicago. In 1963 Valley 
View had five one-room country schools with a total enrollment of 89. Ten years 
later, in 1963, enrollment was 2,400 ; in 1970 it was 7,000. 



It is not my intention to give complete statistics on roads, however, I would 
like to mention that at the beginning of this century we had about 80,000 miles 
of primary roads and in 1965 414,000 miles— adding together the secondary and 
other roads, it totals 3,690,000 milea If my information is up to datev then the 
total road mileage at the end of 1970 was 3,710,300. I om easily aasome that 
most of the present road mileage (even second and third-class roads) are better 
roads than the 80,000 at the beginning of 1900. 

3. Cars and other motor vehicles : 

The number of registered cars in 1900 was 8^000; 1908, 82,920. 
With trucks included, this oame in 1904 to 55,290; 1906^ 78,800; 1916, 2,- 
490 982. 

With tracks and buses Included in 1925 to 20,068^548; 1935, 26,546^126; 1945, 
31,085,420 ; 1965, 62,688,792 ; 1965, 90,357,667 ; 1969, 105,096,608. 

The roads, of course, have not grown in length to the proportion of the num- 
ber of cars, but many of them have been made much wider, better and, naturally, 
new roads were built to take care of the rising number of motor vehiclea Chang- 
ing of road signs is a fairly costly procedure for the Federal and State Govern- 
ment but with proper coordination with the Biaihtenance Department, this cost 
can be minimized and the changeover managed without any trouble. If we build 
new roads now, it has to be domlnantly done with metric signs. 

I recommend practically the same procedure with cars. I*m not talking In the 
field of metric engineering, in which the public is not interested, only in the 
metric instrumentation ; namely, the a9>eedometer and odometer In km. The gas 
tank gauge is marked anyway in full, %, % or empty. A low-cost drive ratio- 
G<>rrector or drive ratio-adapter can easily be engineered for old cars on the 
road. This was made for American cars in Ehirope in the past 

I strongly recommend that in every field of metrication the cost lie where it 
falla Large industiy can in 10 years absorb the cost of metric tools and dies 
as the old tools have to be replaced from time 4x> time, because they are either 
outdated or worn out The same is true of smaller industries ; and as the ^tire 
industry modernizes with new machinery, they have in addition a good tax 
advantage. It is not my intention to go into a lot of details (i<*w regarding many 
industries and mainly the dhaugeover expense by the la bo force, but I would 
like to state some possibilities in order to present the right perspective as com- 
pared to the exaggerated figures. 

It is mainly the machine-shop worker who needs the 5:^ ^ Ued expensive tools 
and some of them need more than others. If there is a sub. v.: , they would request 
more than necessary — thus getting free tools in the nai^**^ of metrication. Here 
I suggest that a company buy the tools, as they can get them at a much better 
price than the individual workman. Let the company give the workman metric 
tools in exchange for his old tools. The old tools are to be kept by the company 
for ten years and then returned to the workman. If the workman leaves the com- 
pany, he turns in his metric tools on loan and gets back his deposited old tools. 
Or, the worker can pay the cost of the tools within a 10-12 month period and 
get back his deposited tools. The amount paid for the metric tools is tax deducti- 
ble. 



2. Roads: 
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The teniporao' inconvenience Is nothing compared to the beiicflts of metrica- 
tion at Uie end of the metric transition period. It will show heneflts in educa- 
tion, standardization, cost, international trade — simplicity in every way we meas- 
ure. Many machines and tools can produce metric parts with a little adjustment 
or minor modification. 

May I repeat myself— rm against any subsidy! Metricate and not subsidize. 
If we start with a a subsidy, then every car owner can ask for a subsidy to 
change his Ki)eedometer to metric and every ,liousewife is also entitled to a sub- 
sidy to change bathroom and kitchen scales to metric. 

The entire change to metric is much simpler than some see it and the estimate 
of a $100-200 billion cost is grossly ove^exaggerated. We have learned from 
Great Britain that the cost of metric conversion is much less than exi)octed. 
When someone says that everything has to be changed, then I recollect a state- 
ment from the Singapore Metric Board "Nobody would be so foolish as to claim 
that he cannot make metric furniture because he does not possess a metric saw to 
cut the wood with.** 

I was sorry to note that some Union spokesman talked about members of the 
Union, the working man and the consumer, as not being able to metricate — under- 
estimating their knowledge which is far from Uie truth. I*m not a Union mem- 
ber but resent the idea, if not directly but indirectly, tliat these people are con- 
sidered unintelligent I have reliable information that in Great Britain, which is 
about halfway in the process of going metric, a plumber who comes out to the 
house for repair work talks only in metric terms. I do not believe Uiat the Amer- 
ican workman and consumer cannot do the same and under-estimating their 
knowledge is .only to undermine the whole metrication program. But, if it is true 
that the American workman and tlie public in general is so under-educated, it is 
more proof, that we need the metric system now, which is much easier to learn 
than our present outdated and very complex system. It is, too, common knowl- 
edge that these workmen earn high wages. Why should his wages be so high if 
he is not even capable of learning to convert to a simple method. 

Many of our workmen, by the way, have learned something about the metric 
system in schools ; however, we don*t have a firm metric educational program as 
of today. It is also learned in the Service, where a lot of metric is already used 
(and also NASA). Traveling to Europe lias made millions of i>eople aware and 
familiar with the metric system, and I have not found one who does not prefer it 
to the inch-pound system. We can save a lot of time in education by teaching 
metric — which time can be utilized elsewhere where it is most needed. 

Some of the metric opponents I suppose don*t even know what they are talking 
against. Many things in our every-day life are already metric without people 
realizing it; i.e. TV, Electronic, Electricity, Photo-film, Microfilm, Medicine. 
Science, etc. If talk is about confusion in the changeover period, they never 
realize how little actual measuring is done by the average person. Gas, for 
example, is bought either by **fill *er up** or by the Dollar ($2 please) ; or we buy 
beer by the bottle or six-pack and will buy it the same waj*, even if it will be 
measured in different units and will be Just a little bit different in size. In no 
time, these different numbers or sizes will become familiar and a precise defini- 
tion will not be important in every-day life. This metliod will not present prob- 
lems to the average man or housewife and they will rapidly become used to 
buying goods in metric quantities, with only an occasional mental conversion 
at the beginning. As soon as we are metric — let us say in food and related items — 
there is no more need to prepare "unit prices** because the consumer himself can 
figure it out easily. There is no possibility "that the confused consumer would be 
easily cheated**, as one labor spokesman said. It is Just the opposite, and though 
I have respect for the knowledge of the public, I must admit that with our present 
system they can be cheated ; as it is not easy to compare prices on merchandise 
packed in fractions, ounces, double pack, king size, etc. 

It is more important to think metric than to convert back and forth. We soon 
learn that the freezing temperature is 0 •C; comfortable room temperature is 
22 ""C; and the body temperature is 37 ""C, with 38 being feverish, 30 very feverish 
and 40 to 42 is dangerous ; and boiling temperature is 100 ""C and thus the average 
individual has learned enough to avoid conversion. The simpliest and accurate 
enough conversion is : 

(F-28) -1-2= 

(Fahrenheit) 50 — 28=:22-h2=:ll'C 
However, without converting one to the other, the meteorologist on TV can be 
the l>est teacher. 

In New Zealand the meteorological temiwratures are already expressed in 
Celsius (""O and rainfall in millimeters (mm) jsince July 1071. The change 
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was made following two weeks of intensive publicity. After the change, Fahren- 
heit degrees and inches of rain were completely dropKHl from all meteorological 
announcements, Vm sure we can do the same. Just start educating the i)eoi)le 
without over-educating them, A meter is a meter and we don't have to explain 
wherefroni we derived the meter, but some years from now, after the meter 
becomes a household word, we can come up and say that the Equator is 40,000 
km, etc. This is more than enough for the average iterson. There is no reason 
for over-educatiag the average man with scientific theory, as most of them 
don't know or ever heard about krypton, wavelengths in vacuum, spectrum, inter- 
ferometer, etc, and, therefore, are unable to understand it, Educate but make it 
simple and understanding without over-educating. 

May I mention also that almost every indii^stry is using in some way or 
another metric measurements and without coordinated government help our 
changeover will he an uneconomical 40-}'ear struggle, as it was in Jnpan, 

A well-coordinated 10-year program is what we ne«l and, of course, every 
sector of the industry has to work out its own program to do its best and with 
lowest cost. This paper is not intended to go into more detail for every sector 
for it is not needed, as the Hureau of Standards' Metric Study covered every- 
thing so well. 

If I would want to criticize the report to Congress "A METRIC AMERICA, 
A decision whose time has come", 1 can only criticize the title, which might have 
read **A Metric America, a Decision which is Pnst Due for 100 Years," 

With metrication we help to break down the trade harrier, as many foreign 
nations refuse to buy non-metric products ; for example, we could sell our 
cars where we can't today, Fonl Pinto (GM-Vega is partly) is metric car and 
Ford has built a new $100,000,000 plant for the Pinto, yet other Ford cars are non- 
metric. We would like to hear from Ford here what Allen Aitken, Great Brit- 
ain Ford's Director of Car Engineering, says; namel}*, **Every measurement 
from the clay model stage of a new car to the final prototyi)e is now fully metrl- 
cated," Not only cars and other finished products made in non-metric have a 
handicap in exporting to metric countries but also any liquid product in non- 
metric bottles, food, canned goods, etc; even shipping papers can and have 
caused difficulties and confusion. 

We must realize that no 100% metric nation exists at the present Metric 
countries which obtained, for example, locomotives from U.S. and need any 
replacement parts will have to be supplied with the same as the original. If a 
pressure gauge with a half-inch thread connection is needed, it will have to be 
replaced with a halMnch thread. As long as any machinery, instruments, etc, 
are usable but should have to be repaired, they have to produce the parts needed 
in non-metric sizes ; but it will eventually die out and then all will be metric. 
There is no question that we have to do our utmost to expand our interna- 
tional trade and to eliminate our present trade deficit. There is hardly any sec- 
tor in our giant industry which will not profit from the growing exiK>rt market. 
Contrary to some predictions that we would lose business if we converted, I 
have evidence that even though we are non-metric now, some of our smaller in- 
dustries have already produced and delivered abroad cutting tools, drills, taps 
>-and dies, etc, in metric sizes. 

The dry-wall board and plywood industry exported boards in metric sizes and 
it was no hardship for the worker to change over and back again. It is impos- 
sible to reach every sector of our industry in a short statement, detailing what 
they have done, what they should do, how to convert, etc.; but I must say that 
we have had enough talks and discussions in the past 200 years, and now is the 
time to do something in a positive way. 

Our unemployment rate would benefit by a changeover. We need technically 
more educated people, for instance^ to change fabric measuring devices, gasoline 
pumps, face plates on scales, postal scales, computing scales, etc. to metric; 
nmss production of new kitchen and bathroom scales, weights, new thermometers 
for industry and home use, liquid measuring d^ices ; control devices for mass, 
liquid temperature, etc. There would be no industry which would not be affected. 



1. A nationally coordinated plan is essential and with proper leadership we 
can change to the metric system (S I) even better than others have done, since 
we can learn from their experience (O. B,, South Africa, Australia, New Zealand, 
Canada, India, etc) 

2. A well coordinated ten-year changeover period is necessary as many sec- 
tors of our industry already have gone metric on a voluntary basla 

3. A strong metric education program has to be launched, starting with the 
first ^de and perhaps even kindergarten. 



In short : 
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foremost important that all cost be held to a minimum and lie where 

tney laU. 

I am grateful for the opportunity to present my views and I am ready and 
willing to help and assist in changing this 200-year debate to a 10-year change- 
over period, after which we can proudly announce— USA is metric ' 



Statement OF Dr. John M. Flowebs, Vice Pbesident, Metbio Association. Inc.; 
piBBCTOB, Project fob Metric Research, Colleqb of Science, Department of 
Science Education, Univehsity of Southern Mississippi 

Mr. Chairman, it is a privilege to have the opportunity to summarize more 
than a decade of experience in teaching the metric system to hundreds of college 
chemistry and physics students, to thousands of non-science majors in under- 
graduate science classes, and to many students in elementary and Junior and 
senior high school. This experience also includes participation with teachers in 
formal and infbrmal metric study workshops. 

Learning to think in metric terms is not easy, but in a carefully organized 
and coordinated program it can be done in a reasonable time and without exces- 
sive cost. A very large segment of our population in schools, business, industry, 
and society as a whole is ready and willing to learn to use metric units as the 
predominant measurement language. 

A search of the extensive recent literature on the subject in newspapers, 
popular magazines, and scientific and technical Journals reveals that, in situa- 
tions where unequivocal measurement is of primary importance, conversion of 
the United States to the metric system is an accomplished fact Every major 
scientific and educational organization has endorsed the thesis that thinking and 
working in metric terms is an immediate need, and has called for nationwide 
measurement education programs. 

It should be made clear that the International Metric System referred to is 
le SvBthne International d*Unit4» and is known as SI in all languages. 

Regardless of the program for metric conversion which is eventually adopted, 
there are two immediate actions which should be taken by the Congress : 

1. Declare the international metric system as the official and standard system 
of measurement for the United States. 

2. Authorize the Ck>mmissioner of Education to participate with public and 
private nonprofit institutions to develop and carry out programs for educating 
every American schoolchild and the public at large to think in metric terms. 

Additional actions can be taken later after due consideration for the needs 
and desires of all sectors of our society. 



Statement bt Washington Society op Engineers on the Metbio System 

When the United States and the United Kingdom were the leading industrial 
nations of the world, their exports of capital and manufactured goods were in 
such demand that they could be exported with little consideration of the systemH 
of weights and measures in use in the importing countries. Now there are many 
highly industrialized nations all competing in the world market. The US and the 
UK are faced with stiff competition especially in the field of metal working 
machinery and machinery and allied products. Our total exports are declining and 
we have an adverse balance of trade. 

The UK has officially embarked on a ten-year conversion program aimed at 
improving her competitive position in the world market Ninety percent of the 
world is on the metric system leaving the US and Canada (with 10% of the world 
population) the largest countries remaining on the inch-ponnd system. 

By Ck>ngre88ional action the Department of Commerce is now engaged in a 
study to determine the impact of increasing worldwide use of the metric system 
on the US. The report to the Congress will be the basis for possible legislation. 
Ease of calculation in trade and industry and ability to compete in overseas com- 
mercial, industrial, engineering and scientific activities have been dted as Jus- 
tification for the changeover. 

The Washington Society of Engineers believes that : 

(a) An educational program is desirable to acquaint the public with the metric 
system. 
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(b) Engineering and technical societies should assist the Government in its 
current study. 

(c) All engineering based industry (such as construction, capital goods, 
machinery and allied products) should assist the Government in its current 
study. 

id) All persons whose future activities will be significantly affected by a 
decision to "go metric** are urged to consider carefully its impact on the economic 
health of the country. 

(e) Legislation will be required to fully implement the use of the metric system. 
A period of dual usage will be necessary with the new units of measure. 



(From the Wa8hlb;;tOQ Post, Oct. 3, 1971] 
Metbio Switch Gains Favob, but Still Unknown to Most 
( By George Gallup) 

Princeton, N. J.— Secretary of Commerce Maurice E. Stans expects the United 
States to convert to the metric system in about a decade's time, assuming there 
is approval from Congress. All major nations of the world but the U.S. use the 
metric system of weights and measures. 

The latest nationwide Gallup survey shows the public is far from prepared for a 
changeover. Conversion would affect every citizen — from the housewife to the 
bank president. U.S. schools would have to make major adjustments, although 
many high schools are already teaching the metric system. 

The latest survey shows that fewer than half of U.S. adults (44 per cent) 
say they know what the metric system Ls. Among those who are aware of the 
system, however, opinion is divided evenly between those who favor and those 
who oppose adoption by the U.S., 42 to 42 per cent Another 16 per cent express no 
opinion. 

In the current survey eight in ten persons who have attended college are 
aware of tlie metric system and opinion in this group is 5'to-4 in favor of 
; adoption of this system. 

; While the public appears to be less than enthusiastic about the metric system at 

the present time, a comparison of the latest survey with a comparable one in 

^ 1965 shows a growth both in public awareness and support for adoption of the 

system. 

.; In the 1965 survey, 29 per cent indicated awareness of the metric system, 

< compared to 44 per cent today. In addition, the weight of opinion at that time 

r was against our adopting the system, 46 to 37 per cent, whereas now opinion 

is evenly divided. 

f The latest survey results are based on personal interviews with 1505 citizens, 

\: 18 and older, living in more than 300 scientifically selected locations in the United 

f . States during the period Aug. 20-23. This quesiton was asked first : 

A Do pou know what the metric apatem isf 

) Following are the latest results compared with those from the 1065 survey — 

na ti onally and by education level : 

Following is the national comparison between 1965 and 1971 in levels of aware- 
ness : 

» Percent 

1966 20 

1971 44 

In both surveys the aware groups were asked the following question : 
Would you like to see the U.S. adopt the metrio spatemf 
Following are the latest national results compared with those from the earlier 
survey : 

( Based on aware group) 

t966 i»7i 

Percent Percent 

Yes, favor 87 42 

No, oppose . 46 42 

No opinion 17 16 
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[From Product EoglQeerlog, Mar. 1, 1071] 



British Find' a Bother and a Boon 



Despite many frustrations, British engineers are more solidly in favor of 
"metricating'* (their word for switching to metric or SI) than when they started 
their voluntary 10-year switchover in 1965. 

The reiiHon for HrltlHli entliUHluHUi 1h Hiiuple : OpimrtunltlpH to dlHninl outmodt^d 
ways of doin^ things, and thus eliminate marginal product lines, have been par- 
ticularly rewarding. And, most important, designing In SI -only for trade with 
metric couutrleH, KngllHli eugluiHTS nave seen overseuH liUHlueHH lufrease l»et\\wu 
40% and 00% in 15 years. 

The problem. However, even today when these engineers are past the halfway 
point In their conversion period, they are still finding that metrlcatlng is often 
like the old army game of '*hurry up and wait." You race to complete your own 
designs for a product in SI, only to wait on converted drawings or metric compo- 
nents from other sections or suppliers. 

When Alan Longworth, designer of home appliances for Ascot Gas Water 
Heater Co. Ltd.. part of the Radiation f;ronp of coni]»anleH. receives drawings 
from other divisions that have not yet gone entirely metric, he must devote about 
5% of his time to complicated conversions. 

Longworth*s company was one of three that Product Engineering visited in 
1008 for an article published at the time the U.S. Metric Study was getting under- 
way (PE--^une 3 *68. p. 18). Another of the companies visited was English Elec- 
tric Co.. which is now 85% metric. Edward Pearson, its chief engineer, is as 
enthusiastic about metrication as he was in 1968. 

English Electric, like most British companies, is coupling the metric change 
with plans for launching new product lines, probably timed to coincide with 
Britain's entry into the Common Market. Pearson says the U.S. must "get on" with 
conversion because of all the overseas trade opportunities it will iuIhk if It cioosn'L 

A major holdup is still one of getting supplies. 



Obtaining supplies in metric dimensions was a problem for Stavcly Machine 
Tools Ltd. when it began metrlcatlng in 1068. At first, for example, cap screws In 
metric sizes were hard to find— and cost 10% more. Stavely had the choice of 
reverting to standard British sizes (entailing redesigning, plus rewritinc: main- 
tenance and instruction mannuals) or making the screws Itself, It chose the latter 
course. For another product line, Stavely had to go to the Continent for some 
metric components. 

But the metrlcatlng story at Stavely is not all dark. New lines of metric milling 
machines are selling well, and there is also a new instrument that ran be attached 
to the lead screws on certain machine tools to provide simultaneous read-outs In 
both SI and inches. Developed to meet the company's own nmchlue shop 
needs, the $48 instrument is selling at the rate of 1000 a year. 

Although Stavely lias already made substantial sales to metric countries (In- 
cluding several million dollars' worth of gearboxes to the USSR and eastern 
Europe) that would have been Impossible l)efore conversion, B. J. Davles, sales 
and marketing manager, is aware that Continental suppliers will find new mar- 
kets in Britain aH well. But he thinks the comi)etition will be beneficial. 



But the English cannot tell even today what the costs of such benefits will be. 
Gordon Bowen, director of the British Metrication Board, told one of the U.S. 
Metric Study conferences last fall : ''Many of our firms with sophisticated ac- 
counting techniques have concluded that trying to identify the metric cost ele- 
ment is not truly meaningful and certainly not worth the accounting effort 
required.** 

In retrospect, however, the British wish they had done some things differently. 
For example, it was a mistake not to push for official go\*emment backing. Also, 
the Metrication Board Itself was not set up until 1969. four years after the 
program, got under way. 

But perhaps one of the most significant practices tliat has develO]>ed In Eng- 
land to push conversion along Is that many coinpanleH and even trade associa- 
tions have engaged in activities normally foriildden by British antitrust statutes. 
These liave been "winked at." More than one U,H. oliserver has suggested It 
would be well to investigate the antitrust Implications of a U.S. conversion pro- 
gram with the Justice Dept.'s Anti-Trust Div. 



AND ELSEWHEBE 



COST UNKNOWN* 
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(From Product EDglneertnx. Mar. 1, 1071) 



World Staxdardb Speaks SI Only 



There are Honie impressive engineering autlioritieK in tlie U.S. who >viii tell 
you that tlie question of conversion to tlie metric or International Standards 
(SI) is incidental to tlie more hasic (luestlon of tliis country's perilously weak 
lK)sition in the writing of international standards. 

This iM)sition Is so bad tbut It contrasts sban>ly twen with the less-than-|ierfeot 
domestic U.S. standard-making apimratus. Worse yet, too many U,S, engineers 
and businessmen view with suspicion the very active efforts of industrial nations 
abroad to codify and make more uniform the frequently conflicting national 
standards that make EuroiH* a standards chaos even today (PE — July:iO'70,|>40). 



Such efforts are really attempts to achieve the same uniformity that U.S. 
industry has long enjoj-ed in nmny flelds. 

Witnesses to the critical situation are iiumerons nnd vocaL For example, J. S. 
Weber, nmnager of si)ecial projects for Hughes Aircraft Co., Ix)s Angeles, told 
Product Enginvvring, "Increased imrtlclpatlon by tlie U.S. In developing inter- 
national standards Is more hui>ortant than changing the measurhig system; how- 
ever, the relationship Is very close, since almost all the International Standards 
Organization's standards are expressed In metric terms." 

Witness: William K. Burton, manager, metric systems development of Ford 
Motor Co.: "I^t's ask ourselves the question: Why have Euroi>eans been more 
successful recently In gaining international recognition of their national stand- 
ards? I think the main reason Is that most countries have one strong, recognized 
engineering-standards organization." 

Witness : Anthony .T. Green, manager, engineering methods and standardiza- 
tion for ITT-Europe, Brussels: "The mere fact of U.S. metric conversion Is a 
minor point in relation to the side effects such a move would liave In supporting 
U.S. positions in international standards-making." 



Strong convictions such as these are among the reasons wlo' the U.S. Metric 
Study's (USMS) flrst reiwrt to the Secretary of Commerce and Congress dealt 
only secondarily with questions of conversion to SI. This report is entitled 
"International Standards" (National Bureau of Standards, document SP 345-1, 
Government Printing Office, Washington, D.C. 20402; $1.25). 

The report Is the work of a USMS task force headed by Robert D. Iluntoon 
of the NBS, and It details the conclusions the group reached, which included 
these : that the need for more effective international standards-making partici- 
pation by the U.S. lends some support to the proposal for U.S. coversion to SI ; 
that Immediate steps by the government are necessary If the U.S. Is to partici- 
pate in International standards-making already in progress, and If a maximum 
of U.S. engineering practices and standards are to i)e Included; thct U.S. par- 
ticipation in such global standardS'Wrltlng would facilitate conversion to SI 
rather than the other way round, and that SI usage In International standards 
does not, of itself, pose serious complications to U.S. participation. 



Reasons for the Metric System — An Informal Synopsis for Laymen of 
Reasons Why the United States Must Change Its System of Weighing 
AND Measuring Things 

(By Olaf Tellefsen) 



It has long been a fond dreum of iieople the world over that mankind some day 
may agree on a common wuy of measuring things. That is, to have one set of 
units of weights and measures, good throughont the entire world. It has long 
been a fond dream with little pn)Spect of its realization ; yet the trend continue<l 
relentlessly hi that direction until In our time, with the e<.'onomy of nations so 
lieavily dependent ui>on modern technology and international commerce, a com- 
mon way of sizing things and of establishing eonmion standurds has become an 
absolute necessity. 



ROLE OF THE U.S. 



FIRST REPORT 



Orientation 
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The system that has won out is the metric system. It was develoi>ed towartLs 
the end of the eighteenth century by French scientists who liad in mind tlie lofty 
idea of creating u system *'to suit all iieople for uU time'*. It was naturaU 
therefore, tliat France became the tirst nation to put it to use. But with the 
Treaty of the Meter, in 1875, the United States ami most other industrially 
developed nations gave it international recognition, which meant tliat metric 
units were made acceptable for expressing sizes and quantities in international 
trade. Soon thereafter, it was adopted by international silonce as the common 
science as the common system in which to record data and transactions of 
system in which to record data and transactions of universal conse<]uence. 

From tiien on, it wpsonly a matter of time until nations, one by one, discanled 
their old ways of measuring in favor of the new. Even Great Britain found itself 
compelled by circumstances to forsake the Imperial gallon, the foot and the 
lM>und and embark on a program of compulsory conversion of its industries to 
the metric base. 

That left the United States in the i>08ition of a lone outsider in a metric world. 

Ah anyone can understand, that is an untenable posiUon, and for several 
reasons; but to work out of it presents some formidable problems. 

The worst one of those is to convince the American people, and particularly 
American industrialists, that the immediate difficulty is not of a technical nature. 
It is, rotiier, to overcome a long established belief that our luensuring system is 
the better system, and that the rest of the world v;ould have done better by 
adopting our methods and standards. It is sunirising how many Americans still 
cling to that belief and show no inclination to concede. 

That attitude on the part of so many has made it nt-cessary for the government 
to proceed slowly and >vith extreme caution, first to ascertain what to do about 
about the metric challenge and, next, how to do it 

Back in 1968, shortly after Great Britain had decided on general metrica- 
tion. Congress authorized a 3 year study of the situativ'>n as it affects this country, 
and to make reconmiendations relative to what would serve its best interests. 
That study, officially referred to as the U.S. Metric StUily. was headed by the 
National Bureau of Standards (under the Secretary of Commerce) and assisted 
by prominent manufacturers, teclmical societies, commercial and educational in- 
stitutions. In other words, it had the benefit of the views of those who would 
be most directly affected by whatever recommendatons it might make. 

With the Study completed, the Secretary of Commerce presented his report to 
Congress on August 9, 1971. It was an imposing document, consisting of 180 
pages with additional supporting material. In it, he made the following recom- 
mendations : 

That the United States change to the International Metric System deliberately 
and carefully; 

That this be done through a coordinated national program ; 

That the Congress estabHsh a target date 10 years ahead ; 

That there be a firm Government commitment to this goal. 

Those were well considered and well supported recommendations— what the 
Government had been waiting for. Consequently the President declared a few 
weeks later in a public address that "this country will increase its use of the 
metric system over the next 10 years with virtually complete conversion as the 
ultimate objective". 

That was a momentous decision--for this country and for the world. It closed 
the circle, and with one stroke made the world a 100 percent metric worid, mak- 
ing the fond dream of the Ages finally come true. 

However, to make a decision is one thing; to put it into effect is quite another. 

It is true, of course, that if the United States was up against an original 
situation, there would be reasons aplenty for apprehension and overcaution. But 
such is not the case by any means. Other nations have breezed through con- 
version In a routine manner, finding that the most dreaded problems had a 
way of largely solving themselves. 

The ameliorating ftictor is the metric system's natural appeal to practical 
people. As soon as th^ learn to use it. and to take advantage of its thne-saving 
simplicity, they will apply all their ingenuity to get away from the cumbersome- 
old system. It was that enthusiasm on the part of engineers and craftsmen that 
helped other countries through the critical stages of their conversion to metric. 
Our engineers may even do a better Job of It because they have more to do with 
and more aggressiveness. In other words, the transition to metric is likely to be 
far leiBS trying than American maufacturers have assumed. 
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It means that metric based merchandise may appear In stores and supermar- 
kets much sooner than expected. That will pose a quite different problem: Will 
the public be ready for It ? 

As of today, when this Is written, the majority of Americans have no Idea of 
what Is In the wind. But, wlien Informed, they cannot see that a new way of 
measuring and weighing things will benefit the common man In any discernible 
way. Contmrlly, they expect utter confusion when a pound of hamburger or a 
yanl of cloth Is called something else. 

Actually, to prepare the public for the coming of metrically sized and labeled 
goods is of Immediate and most pressing concern, and it poses some formidable 
problems relative to how to go about It. That, at least. Is how It appears to those 
who have not the process lu operation. 

Fortunately, however, there are precedents from other countries to go by — 
precedents which show that with the proper Incentive the public will take to 
the metric system like ducks to water. 



Wliile canvassing a cross section of consumers for their opinion of my hand- 
book on the metric system for laymen, I found that the average citizen was 
largely uninformed in regard tu the reasons why we are changing our measuring 
system. The majority could see good sense in producing export articles to inter- 
national measures and standards, but why Involve the entire economy? 

I tried to explain that it was a matter of keeping up with the times, and if 
It were worth it for other nations to change to metric It Is worth It for us. 
That, however proved to be less than convlnchig. Yet, It softened the attitude 
somewhat and In parting I was given the following proposition: "Show me a 
few good reasons why we must change to metric, and 111 start using it 
tomorrow.'* 

That proposition refiects tliu spot where the shoe pinches : It Is In the area 
of clear advantages. Americans will always look for a fair exchange. 

Thus, when the problem Is pro|>erly Identified, Its resolution is simplified to 
a few directly applicable explanations. 

The first reason Is, of course, that the Government after an expert and com- 
prehensive study has decided that It is most advantageous for us to change to 
metric. Its arguments are contained In the National Bureau of Standards' Bul- 
letin "A Metric America** which can be obtained by writing to: Superintendent 
ot Documents, Government Printing Office, Washington, D.C. 204Q2. 

That bulletin, however, is largely focused on what concerns Industry and 
commerce. But It Is also true that whatever will benefit those activities will 
benefit the general public in the long run. Conversely, when they face Increas- 
ingly hard going, the public is adversely affected In many ways. Accordingly, 
when the Government In consultation with industry and business has found it 
imperative that we change to the International system of measures and stand- 
ards, that should represent good reason why the public should go along. 

Still, the Individual citizen requires somethhdg more personal, something tbat 
affects his everyday existence, something that he can ponder and evaluate for 
himself. There are several such aspects of the metric question, including the ethi- 
cal aspect which commonly has been overlooked during the past. I shall deal with 
that In the following subsection. 

Only a minimum of Intelllgeiice is required to u.iderstand that a universal sys- 
tem of weights and measures will make ours a l)ett> «* world to live in. It will sim- 
plify communication between nations, facilitate exchanges of talent and labor. 
Increase efficiency both In production and in maintenance, make more goods avail- 
able at less cost. « 

Those are benefits which apply to humanity as a whole, but their attainment is 
contingent upon ..abscrlption to the universal system by all industrially developed 
nations. The world cannot get into Its full stride until there Is accord on measures 
and standards. Accordingly, to refuse or to procrastinate is not in the best interest 
of this world of ours. 

That is the ethical dimension of the matter. 

It Is something for the individual to ponder and to evaluate for himself — One 
can lead a horse to water, but one cannot necessarily make him drink. 

The third reason why the Individual should make himself conversant with the 
metric system Is this: Scientists of all nations use that system for all their esti- 
mates and calculations. Thus, when metric terms figure in scientific or world re- 
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portH. people of other uatluuN know luiiuedlately what Is lueaut ; l>ut for Amerl- 
cauM the terms must tirHt Ite translated Into lalles, feet, pounds or gallons In 
order to make sense. 

Think this over for a minute — Would It not hroadeu a i person's horizon to un- 
derstand the universal terms? 

Hut the Inducement that more than any other strikes home to every Amer- 
ican Is the one that affetts the pockethook. 

It Is only too true that metrically oriented nations prefer metrically based 
Roods, exactly like we prefer goods that Is made to our own measuring system. 
During the i>ast, that did not cause us much concern because the metric nations 
did not have the capacity to supply the enormous world market. Most foreign 
consumers had to buy our products whether they liked It or not. And our exports 
flourished, creating a constant deunind for Dollars. 

That, however, is no longer so. The metric nathms are beginning to match up 
with us, taking an Increasingly larger bite of the world nuirket, even our own 
domestic nmrket. Thus, we have reached the long expected dilemma that we are 
buying more from abroad than we sell. 

Of c<mrse, our measuring system Is n(»t the only cause for this sltimtion; but 
It Is one of the causes, even a nmjor one. And It lias to do with the reason why 
other nations turned to the metric system Instead of to (mrs. The fonaer Is so 
much more facile that In many Instances a saving of as much as 25% Is possllile, 
with slightly less tlmn tliat quite common. It mean^ that metric nmnufacturers 
can undersell ours with a substantial margin. Accordingly, unless we take 
advantage of the simpler and faster measuring system, our foreign trade nmy 
soon become a strictly one way proposition. 

No nation can remain static In a changing world. And no nathm can continue 
to pr08i)er If It cannot comi)ete with others. 

It nmy sound incredible to most people that anything like that could happen 
to America. Yet, with the exception of a few products. It Is nevertheless true 
that American manufacturers are losing icround at an ominous rate while foreign 
ones are gaining. To reverse that trend Is not going to be an easy task; but, at 
least, one of the causes can be remedied: AVe can adopt the simpler and more 
practical measuring system and standards used by foreign products and pre- 
ferred by foreign customers. But the longer we procrastinate the more ground 
we shall have to recover. It Is as simple as that. 

This is the foremost Inducement to take the nmtter of the metric system seri- 
ously, and to reconcile ourselves to the fact that we are the ones wlio must 
change because we are the ones who are out of step. 

In resi)ect to how 'your i)Ocketbook Is affected, consider the following: Two 
years ago an ounce of gold could be Itought for $33.00. At this writing. It takes 
$48.00 to buy an ounce. That Is a drop of about 30 percent In the value of the 
Dollar. It Is also a drop of the same iiercentage In the value of your savings, 
something you nmy not feel hnmedlately. or be convinced of Innnediately, but the 
loss Is already there. Retrieve It you can not; all that can be done Is to halt 
the trend by voluntary reduction of Dollar outfl(»w while getting our exiKirts 
reoriented to suit the world market. This Is something for the Indlvidiml to 
ponder and to evaluate for himself, for America Is nmdc up of two hundre<l 
million Individuals, each one as resiNHLslble for Its welfare as even the President 
himself. 

It Is your move. If you wish to keep It that way. 



Project for Metric Research, Department op Science Education, College 
OF Science, University of Southern Mississippi, Hattiesiiuro, Miss. 

METRIC EDUCATION PROGRAM 

Purpose: 

The puriMse of the Metric Education Program Is to evoke Immediate action 
for the application of the International Metric System of measurement to edu- 
cation at all levels. 

fin mediate goals: 

1. Promote the distribution of the chart, *THK MOnFJRNIZED METRIC 
SYSTEM," so that it may be displayed In every classroom In the United States. 
(XBS Special Publication 304 or 30IA). 
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*J. Present spot announcemeuts for radio, televisiuu, newsi)ai)ers, and ma(?a- 
ziiies to emphasize the educational benefits which may be expected from teach- 
ing the uietric system in history, language, sociology, economics, mathematics, 
and science classes in all schools and colleges. 

3. Distribute reprints of articles, pamphlets, and statements of educators, 
srientists, and other scholars on the eduiational uses of the modernized metric 
system, Ic SysUmc International tVVnit^H, designated SI in all languages, 

(Uncraf objectives: 

I. Serve as au information center on the metric system, eKi)ecially on the edu- * 
cational applications of the subject. 

'J, Further research In the teachhig of the metric system, including the prepara- 
tion of master's theses and doctoral dissertations on the use of the metric 
system in education, industry, and for general purposes. 

:{. Publicize the opinion of s^^ine scientists that education in the metric s^'stem 
would be the greatest stimulus in this century to the study of science in the 
I'nited ^ates. 

4. Produce original articles uiid immphlets (m the metric svsteui and its ap- 
plications to industry, business, education, and science. 

5. Kstablish a library collection of hooks and articles on the metric system, 
including facilities for a lending library. 

0. Prepare charts, models, illustrations, films, filmstrips. inexpensive meter 
sticks, and other audio-visual materials for teaching the metric 83-stem at all 
levels of education, with special emphasis on the elementary grades. 

7. Expedite tJie uiiiizauoii ot lue metric system (SI) at scientific meetings, 
special education programs and workshops, and technical society conventions. 

8. Organize traveling information exhibits on the metric sj-stem to visit schools, 
colleges, fairs, and public assemblies. 

0. Stimulate the formation of a speaker's bureau and a tra\*eling lecture series 
in which scientists and other interested persons would be available trr present- 
ing seminar-type talks, and participating in colloquia on the educational uses of 
the metric system. 

10. Inform social organizations and other non-science groups of the uses and 
advantages to education of the adoption of the metric system. 

II. Arrange for in-service training programs and summer institutes in w'hich 
elementar>-, high school, and college teachers would formulate ways of present- 
ing the metric system effectively as the primary measurement system. 

12. Encourage the conspicuous use of metric units on common household ar- 
ticles and industrial products. 

13. Foster the use of the modernized metric system (SI) in all scientific, edu- 
cational, and general interest publications. 

14. Advance the use of metric units in city, state, federal, and private contracts 
and specifications. 

15. Adopt the thermodynamic or Kelvin temperature scale, and the derived 
CELSIUS thermometer scale. 

16. Avoid polemics^ stress the advantages inherent in the modernized metric 
system when used as educational and practical measurement procedures. 

17. Urge your groceryman to set up a display with items to be sold in '^kilos'' 
and *1iters*' for the education of his personnel and the general pulilic. 

18. Persuade filling station operators to sell their gasoline in 'iiters'* and to 
give distances in kilometers. 

19. Induce city, county, and state highway departments to erect highway signs 
showing speed limits in km/hr and distances in kilometers. 

20. Involve yourself and your family in promoting the metric sj'stem by 
knowing your height and weight and temperature in metric units. 

Resolution No. 2 — Metric Education 

Whereas the Secretary of Commerce has recommended to the Congress of the 
United States "that early priority l>e given to educating every American .school- 
child and the public at large to think in metric terms/* and 

Whereas the AAAS has requested the Federal Government to implement a 
voluntary national program of conversion, and 

Whereas the AAAS has urged its members to use the metric system (SI) in 
their published work : Therefore be it 
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Resolvedf That the AAAS and its individual members lend their influence to 
promote an active program for the teaching of the metric system (SI) as Uie 
primary system of measurement at all levels of education. 

Committee on Council Affairs' revision of a resolution submitted by John M. 
Flowers, University of Southern Mississippi. (Approved by Dr. Flowers and by 
the Metric Association. ) 

RiCHABO W. Mattoon, 

Secretary, 



U.S. Depabtuent of Commkbce, 

Office of the Secbetaby, 

Washingtont D.C, 

The Honobable Pbesident of the Senate, 

The Honobable Speakeb of the House of Refbesentatives. 

SiBS : I have the honor to transmit to you the Report on the U.S. Metric Study, 
which was conducted by the National Bureau of Standards of the Department of 
Commerce. 

Thousands of Indlyiduals, firms and organized groups, representative of our 
society, participated in the Study. After weighing the extensive evidence pre- 
sented by these participants, this report concludes that the United States should 
change to the metric system through a coordinated national program. 

I agree with this conclusion, and therefore recommend 

That the United States change to the International Metric System deliberately 
and carefully. 

That this be done through a coordinated national program ; 

That the Congress assign the re3ponslbility for guiding the change, and antici- 
pating the kinds of special problems described in the report, to a central coor- 
dinating body responsive to all sectors of our society ; 

That within this guiding framework, detailed plans and timetables be worked 
out by these sectors themselves ; 

That early priority be given to educating every American schoolchild and the 
public at large to think in metric terms ; 

That Immediate steps be taken by the Congress to foster U.S. participation in 
international standards activities ; 

That in order to encourage efficiency and minimize the overall costs to society, 
the general rule should be that any changeover costs shall "lie where they fall" ; 

That the Congress, after deciding on a plan for the nation, establish a tanget 
date ten years ahead, by which time the U.S. will have become predominantly, 
though not exclusively, metric; 

That there be a Ann government commitment to this goal. 

The Department of Commerce stands ready to provide whatever further assist- 
ance the Congress may require in working out a national plan and putting it into 
effect 

Respectfully submitted. 

Maxtbioe H. Stans, 
Secretary of Commerce. 
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Metric Association Newsletter 



Vol. 6 



Ho. 4 Nov«Mb«r 1971 



ASSOaATION DBVEUtfMEWTS 

Ihe annual mccung of tfic Metric Aitocution will be rteld 
in R>iUik:l|ihU In cofljuKUon wllh tfic AAASmcptti«. Tlicpra' 
tnm was arranitnl by Ool. BiJward A. Munni «tio la chairman 
of our Fn^ram Commloco. 

ntOCRAM OF ANNUAL MBBTING 



MMiky. 27 Dcccmbor 1971 



Academy Roum 
Brllcvuc'Sentford llotel 
fracticai Solmiuna to Metric Oanwnlon 

09 00 Oulnnan; BOward A. Munna (Colonel. USAP ReUfcd. 
Vice Picaldent. Metric AaaocUdon. Brrryvllle. VA> 

hchtnund. Hlatoiy and Current Stoiua ol icfiaUtlon. 
Richard W. Matawn(Si.crciaiy. Metric AaaocUtton. 
AbkoltUfaonlDrlca. Rcacarch Olv. . Nanh dilcafo. IL) 

Canadian Metrtcalion P.ipk'rience. Albert J. Meolar (Secretaiy. 
Canadian Metric AaaoclatJon. FonihUI. Onurto. Canada) 

rUanlAf . CoordlnatlJig and Tlinltif dt* National ConwernlDn. 
Jcflrey V. Odom (U.S MetrU Study. NidOMi ftiicau o( 
Sondarda. Wariili«tDn. DC) 

Indiatrtol Coaiwraloa. KeayonY. Taylor (Pnaldeat. Bilolt 
TbelOBip,. Sou* BiloU. IL) 

13.30 OwUmaa: BdwardA. Muom 

Caavaralon In Potmal BducaHo*. Cometlua Wawhnacber {Dun, 
Oallet* o( BatlMffrtflf . UnivtrtUy o( CioclfMd. Ohio) and 
John M. Plowtrs (Oialinuui. piojoct (or Mtirlc lUacarch. 
DcpartmeatoIScimccBducadoA. UkilvtraltyofSowdMre 
MlaalaaMvL Haittoalut|. MS) 

hllUeal ConaldandMa la Metric Conwralen (Speaker to bt 
aRADunced) 

Cuaaumer Bducadon aad Awareaaaa. Maiyarat Dana (Conaumar 
Relabona Oounaat. Raaaareh Cantor. Doylaatown. PA) 

Small Buaiaeaa CeownloB. Carl A. lack (rnaldtai. Nattonal 
Small Buaiaeaa AaaocUdon. Wariilnftta, DC) 

OlKuaaloa. Loula P. Sekol (Pnaldast. Metric Aaaoeladaa. 
Arili«toa Hrlghu. IL) 

ftialneaa MeetlM' touU F. Sekol 

19.30 Chalnnan: Ricbird W. MatoMNi 

Bntlah MetrlcaOoa Biperlanet* Hirao 16 mm oound Olma will 
cover dila nplc. 

All MA ntambar* and other untraatcd parsons are Invited 
leaiiend this meeting which la eipactod lo be vary interaailnf 
and Infermaiive. Reaervailona for hotel space In rhliadelphla 
ahould be made early. 

THINK METRIC 



The week o( 26 '30 |vly waa "Metric Bdacadon Week" on 
die campua o( the Unl«eraltyo( Soudicm Mlaaiaalppi. Hie 
pragram waa arnnied by Or. John M f^wera o( Che Dept. 
ofSclcnce Educatlonaada vice pfcaldcatofMA. included in 
die aeuvtilea waa a tolk by Stove Htllenbrand (com NASA. Mar- 
riiall Space Plight Center along widt a Ufge mettle dl^ilay. 

Or Ccoifc Arnold, trfw recently retlted (com d)* laculty 
o( Soudtem llllnoia Utdverahy. had a vecy dwiongh report on 
die meeting o( die Ei^biccra Jouit Council »|)lch took place in 
New York on 3 May. Hie report waa puMlihed oo pogeo 422- 
423 of dw July 1971 Usue o( Jounul uf die Air Mlutton Contrel 
Ass _ 'n . 

Wo aeknowMp die isllowlag new ooiporstt members and 
thank diem far a^pportlng die MA: 
Pelouxe Scale Co . (gob Flaher. Prca ■ ) 
12IS Chicago Ave.. BvsnsftM IL 60208 
Storllng MamifacBirmgCo. 

Olv. Scieaiiae Scale Osip. (^tor P. Saundera. Ptca.) 
ManaOeld. MA 02041 

Hw Speakers ftiresu. announced in dw May Newsletter . 
Is now Ibnctleniiv. U you would like to be Included aa an 
avallabie apeakcr en meulcaitoo. or l( you need a speaker 
far a meotlfig. picaae coMact die chairman. Anton K.Reppold. 
SIOON. MartneOr.. Apt. IP. Oilcago. IL 60640. (312)37S- 
67IS. Mr. Rappold will try to make die approprUtt anange* 
meata. 

A prcaa rsleaae hia baca aeot to aewspipers lo die Nsw 
Bngtand stotos aaneunclng fanaaiton o( die New Bngland Re* 
glen of MA under dw dlrecdoa of Adolf W. Anold. Piealdeni 
of Bngbkeered Advsttlaii«. Mr. Arnold baa named (liUlp A. 
Ibomaa to aerve aa atelalstnave aecreaiy. Activttiea sucli 
aa meotlnga aad uae e( Hchakal library will be aoitounced 
Utt r . Uuarsatod persoaa can cousct Mr.Ai«oldat7l01\ira< 
pike St.,Stoughtoa MA 02072. 

Ob 16 Aug/ Rocky Mountolo Regloa Director. Prsnees 
Uner. appeand oa die Oiaonal 7. CB News pfogram in an 
lAtonrlew nport wldi Pitd Hobba during tdilcb die Impact of 
die RMCrtc changeevar aa it aUecu varioua areaa waa dla • 
cuaaed. 

A Ipagtlmaraambarof MA. OirlatlaiiJ. Acnoldof Man* 
kato MN. haa pubUdied a aerlaa of eight a ctlclaa on metrtca • 
den which appealed weakly during Auguet andSeptomber In 
die Mankato Preo Press. Mr. Arnold, who U a cettred tnach- 
sr of madwinades. prssenttd a very exKaaive and dionMigh 
plcBire of die mctrlutkM prablem in his scdctes. 

LAPEL PINS are osw aveliafale far all petaona 
biureatod In promoUng metrication. Ihe dtsilncdve 
ted. whlio and blue pla waa dealgned by Jamea P. 
Anderoon of BunavlUa. MN and a vice preaMuil of MA. 
lOx 30 mm piaa ars Sl.OOfar 2or %4.Q0 far 10 plna. 

For die benefli ofour new membera I would like to ramlftd 
diem that MA la atxictly a voiunncy oiganitadon widi no paid 
emptoyeca. Ihia will account far die oecaaloaal dslaya in re> 
flooding to cerrespoadeace by die otficera aad dw publlahing 
of die ttfewif lfi ^f y. We must first sctend to our "bread and butur 
Job" betore our MA acttvldea. 

1. GO METRIC 
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Adim* Tool 4 Supply Co . • corponU member of MA. htt 
opened t Kfeinc Informillon Center in iheir oKicc tt IftJO W. 
ArmlUft Ave la CMmt*' IL . tccontinc to Jay Salamon tfielr 
prenldent. PtoraoBi la (he Oiluco »n» cm obutn free infoima • 
Oon OB metrtcsitun tt tfteCenlar betwMn the hours of 09*lft M. 

L«ii Mty (he Leo Angtlon Oufter 
of the Society fcr Ttchntcti Ctommunl . 
caiton had i dinner mt«tif« reaiurti« 
the metric lyMcm. Velerto Antolnt. 
• vice prr«td«ni ol MA orni^td lo 
have Joanna Lynn parttclpMo u "Mui 
Metric. " Mlu lynnoppoortdofl 
■tveni TV pregnmt promoili« the 
metric tyttem. end her pttoiognfli 
even moile the rinanlcUl pift of ihc 
Lot Ananlet Timet of til piKet . 
Mttt Lynn tt tn tvM SI proponent . 
"I leaned tomtlhinf thout metric unlit 
tn colltf e. " the Myt. "end inatti on 
giving my 'vlitl tittltlftt' tt 19*5119. 
170 rm itil tnd 53 kf. 

EDITOWIAL ODMMBNT 

bitorett In meirtcttlon |t Inc retting tt tn eiiptndlng nte. 
SecieUry of Commerce Mturtce If Sunt' report to the Con- 
grctt on JOjuly recommending thtt die U.S. change to the me* 
trie tytiem over t lO-yetr period htt been t major ftcior for 
thit Inlercti . It It no longer a quotllon of whether %ve should 
tttopt die mc iric ty ttem but one of how and when . 

Hicre now remain two major ttcpt to be taken before the 
US lolna the raat of the world at a nation uati« the metric 
tyticm In Ita commerce and Induatry. Ihe firat la approval by 
the Congreaa for a planned, coordinated, national program of 
mctrlcallon. The aecond It the |«iannlng and eiecutlon of iuch 
a program by a reiponaible government agency in coopentlon 
Willi trade aaaoclattona and profettlonal tocletiea. The ute of 
the IPie national Sytiem of Unitt <5|). that It the metric met - 
•urtment language, should of necessity be made mandatory in 
commerce: bM the development of engineering stands ids should 
remain the voluntary pnrogaiive of industry through their 
standaids nuking bodies, primarily the Amencso National 
Si» xJaids Institute (AfGO- Hie U.S. must increase Its penicl* 
paiion in ihe development of cnglneeniv sisndaids In the tech* 
nlcal committees of the International Organisation forSisndaid* 
isation (ISO), 

In the Senate now Is Senator Pell's metric conversion Nil. 
S,24U. In the Mouse Is a resolution calling (or adoption of the 
metric aystem. H,Con. Rea, 319. Introduced in August by the 
laie Rep. James C. Fulton, Ler.era to your tenatora tnd rapre- 
tenitilvet aupporilng metric leglalailon are rocommendoJ. 

With the Chnaimaa teaaon Juai around the comer, many of 
ut tra f^ed with the ittk of atleciing glflt for our family and 
fnenda. I would like to tuggcot that any of our iralnli« aidt 
would make laaili\g gifia which would terva to educate the reel* 
plant in the uae of metric unite. None of our traiidng alda an 
encumbered with customary unlias they do a good job of teachlM 
one to THINK METRIC. 

to the Auguai Newalen^ r ihe apelling "metre** was used, 
alnea I believed ihe National Bureau of Standards had adopted 
ihai apalling aa rtponed on page S of NBS SpeeUI ftib. 330. The 
Internatienal System of Unha fil). Dr. John N. Hewaid. editor 
of Applied Optics and a vice praaldeat of MA took Atong excap, 
tlon to ihai ptKiice, I checked wlihNBS . and they stated that 
no official poaUioB had been ukea aod that aiiher the "metie" 
or "ncter" spellli« are acceptable forms, tn view of this I have 
decided to use the "meter" spelling until sBd'if the official pob^y. 
Is changed. _ . 



EDC'CATIOS ASDTHE VETRIC SVSlEM 

Reading ofihe IJ inttividual rep»iia of the jusi computed L'.S 
Metric Study is s must for everyxine who Is concerned wtth the 
problem of the metric changeover One of the major conclusions 
reported by Secretory Stona waa. That early priority tw given 
■0 eAicaiIng every American schookhlld end the public at lan*e 
10 think in metric terma " 

Fbr this reason every teacher, school a«iminlstntor and 
school board member ahoultl lesiia copyof the Metric Study 
Repon. fiAtsulfia- Following era some of the commcms tnm 
ihsr report: 

When U S, goes metric the ehkf cducsitoiul ncctis will t« 
tor new inittvcUonsI materUl In s lO-year conversion period. 
t^e*er widi national gwltlsoce for took puMlshere and school 
boanla. we should be able to replace most Ustbooks, library 
books snd encyclopedias ar eascntlally no added cost D%«r normsl 
operalloas. cutwr to locsl school dlsincU or to testlvok puUl • 
•here. Teachers should spend a>15 hours on inscrvtee iralnli« 
learning the meute aystem and some teschli« dctlcs Klany 
•chool districts have eslstlng Inservtee inlnli« programs of diis 
ejttent. and la thia context there wuld be no estn cost The re * 
thbiKlng of putpose sad obligation which might accompany such a 
change should be considered s benefit of metric conversion ra * 
iner than a coat. 

One of the advanttges of the metric aystem u ihsi the teach - 
Ing of rteclmal fnctlont. now much delayed, muat occur earlier 
while muchof the customary drill in common fncilons could be 
reduced . The tsska of leachera In schools and those sMagcd 
la Inthisirlal training will he made eaaio« when It is evhicm thsi 
tfie sdopUon of metric messuremeni u not a class ipom discipline 
hit s Riajor change affecting every sspeci of nsilonsl life 



in 



BRITISH ME TRICATIQM P^ tflnawcc 

Tm very successfol nstlonsi conformces 
organised by the ibfeirteadoa ^rd were held 
lojuly. The first broi«httogethsr the predu* 
cere of all die major induatrtal materials 
meiala. limber, paper, chemlcala. pissilcs. 
■ervtee industries. printli«. electricity, gta 
and coal. The second coveted all the dlsclpllMs in the building 
snd civil engineering Industries from archtecta through suppliers 
to on*a|tt comnctora. The eoaatrucUon induatry has been in the 
lead of imkisinsl metrieatloa since piannii« tarttd in 1966 ft>tti 
confcreneea drmenstrated very conalderabic progrett m dwse 
two importsai sectors. A dilrd conference covering manufacoirvrs. 
atocklaU aod usera of key itema waa held la early t^ivcmber 

Britain 'a jo»elry ioAittry will begin uting the grtm mttetd 
of the itoy ounce for all predoup mttti tranaactlona 1 Jan 1972 
"Every measuremeot from the ciay motkl 
"SSSj "taga of a oew car to the final prototype is nuw 
— ' Mlymetrlcsled."saldR>td*sD|iectorofCar 
Bngiaeertng. AllcaAltkeo 
Metric Infarmsitea Service, a color coded newaleiier on 
met rlcailon devalepmenta in th e U.K.. la publlahcd biweekly 
by Revlpraas Ud. S*IO Parkway. Undon N.W.I, Subacripilon 
Informailoocan be obtained directly from them. 

RECOMMENDED RBFBRgNqe jf^ 

Branacomb. Lewis M,: The U.S, Metric Study. The Science 
liSfillU, Nov 1971. 3S(8):5S*«3. - 
French. GeotgeT.; The challenge of metrication. 
Automotive E nsineeriny pAB ( oft OpiMi 79:64*67. 
Mourn. Robert L.: Metrical ion cOuld be a Mesatag •■• Esposea 
need for aiandaidltailon. Quali ty Management 4 EMtaeering 

Sep 1971. 10:11*31, * * -' 

The mounting pnssure to go metric Business W eek 
24 July 1971. :54*55, ' 
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MKTRIC HANOnoOK FOR HOSHTaLS 

A K fugc tDoklet under Ac «bo*c iitlc juit publlatied 
by MA for uw by nurwi «ndmci>K*l icchnlciint. A fc« hot < 
pluU In the U S tre complctclyon dw metric ■yitcm. »t)|le 
*c remilntlrr uw metric unlu m wrying eitent The hind * 
tMk U iMendcd to aerve • fulik lo.tfie correct uwof me* 
inc unitt ■nrffymfaolt. tnil ll alio conulni rccommendittoAB 
on tfic nepi which ahould be taken by ■ hetpiul to melfirjce 
Ut operation!. Orderinf InbrmtOon la Hated. 

GALLUP TOLL SHOWS METRIC SWITCH GAINS FAVOR 

A Callup tvinrey nude In AufjH ihowa a gain In lamnqg 

i metric chanfcoiMer from a altnllar poll matlc In IMS tlow. 

ever, tfie Ijtoal eurvey aho«>a the puMtc la tor from pieparrd 

lor a changoower 

Tb tfie qucation. ''Do you know what tfte mciric ayalem 

laf " Thoae anawerins "yea** arc aa lollowe: 

196S 29% 1971 .44% 

To tfie queadon. "Would you like to aee tfie U S adapt the 

metric ayatem?'* The reaulu btiedon tfie »wmn gnupare: 
I96S 1971 
Yea. tovor 37% 42% 

No. oppoae 46% . 42% 

No opinion M% .16% 

HDtTORIAL FROM SOUTH AFRIC.\ 

The following appeared In the October 
laaue of Souft African Memcaiton htewa; 

IV>am«e imbMle • • ■ It la alwaya Uudtble 
when aocieiy acccpCt • tyaiem which m«kea 
life eaaler In flic acaw tf»t leaa elbn la requlned to atsita 
more Hiatory hat nuny cumpka. auch aa In the tUld ot 
uan^nn |yun progreaaeil iiom • primitive betnf on faot to 
flic modem being uOlUlng the wheel, aieam power, lotenial 
Gombuttlon engine*, jet piopulatofl and nuclear power br 
tranipon puipoact 

Man advanced by the power ot flnught. conOnually creatli^ 
•hon cuu. even In the very tfuught pioceaa itaelt. And now 
tfiere la metricatioa and wltft tfie cscepUoa of the USA. tfie 
worldwide accepuJKe of tfie SI But aMcpnnce U not kiuw - 
lei%e. and wltfmit knowle<%e. any tool however wonderhil. It 
wortfilcaa and an uaneceetirye^ieaae 

Uet ut guard ouraelvca aplnat auch • happening In flic 
appllcatton ot tfie SI What !• needed moai now la a poalUve 
aiuiude; «*e need to put aeide a llnle time to tomlltorUe our - 
•elvc a wldi tfie SI ao that application of metric unlta In our 
everyday Uvea btvomca automatic 

The uac ot tfie linpertol tyattm ol meaaurement bi any 
•phere. parUcubrly Ui everyday lib. It toineceaairy Wlfli 
only a Uttlc poaiuve efbn. you can tfiink tnctric an hour from 



METRXC TRAXNIWG AIDS t PRdtOTIOIlAL MXTgRIAL 
20 cn white, plaatie RUURi |l.00 for 10. 
Wooden MCTtRSTXCXi S or itore 50c each, 
t.* ■ flexlbU KEASintlNG TAPEi SOc each. 

i or More 40c each. 
Indoor Celalua TMERNOMEnNt $1.00 for 2. 

$2.00 for 6. 
we t;lc Unlta of Moaaure i paaphlet. ise each. 

10 or aore lOe each. 
Wetric Handbook for Hoapltale i booklet. 

SOc each. S or aore 40c each. 
Wetrie SuPPlewnt to Selanea t Mathewatlei i 

workbook. ll.OO each. 2-29 eopiea 7Sc each 

30 or MOre SOC each. 
*00 MeTRXC 8u«p«r stlckerai |1.00 for 10, 

20 or M>re 40c each. 
*G0 ttTRXC Lapal Pinti tl.OO for 2. 

10 or nore 40e each. 
Ordei rroB Hetric Aaa'n. All Iteaia aent pottpald 



US Mr IRIC STUDY RKRPRTC 

Following la a complete llatot the U S MetrK Siudy Re- 
pona whkh were pres^n'ed u Oie Congrcaa by Secrcury v1 
Commerce by Maurice H Siana on JO July They can be ordervd 
IromtficU.S. Cowmment Prlntlf« Olflce. Waahu^ion. DC 
Intomittonal Stondirda . NaS SP-34S I |l 2S 
Federal Covenunent; Ci<t\.iM Atenctet . Nff» SP04S-2. $2 25 
Commerctol Welghta and Mcaaurra . NBS'SP JISO. $1 00 
The Manutocturtqt Induatry. Ng-SP-34S -4. $125 
NonmjnutocturifM Bua ^ neaa . NE*SP-345>5. |1,50 
Educatio n. NB5<SP*34'5-«. %: 75 
T>.e Conaumfr. NB'SP 345-7. $1 25 
International Tradp. NIS SP 345-B. SI. 50 
Dcparwientot 0*:tenac . NBS>SP-345*4. tl.25 
A lliatory ol th e Mcmc Sylfm Oontroveray in flie U.S . . NOS ■ 

SP WS-IO. $2.15 
Engineenna Sundatda . NftS-SP045<ll. $2 00 
T^etlmonyot Nationally " .;prraenutlve Croupa . 

NBS<5P'345'I2. >i » 
A Metric America • 'A Dectaion Who»e Time lua Gome . 

NDS SP 345. S2 25 

METRIC FASTENER BRlEnNC STRSSSES STANDARDS 

The development ot optimum aiandarda eyatoma br Itema 
widely uaed la commerce tndln<kiatry could be a favorable 
ollthoot of a conversion to the metric tyatcm according to ANSI 
Prealdent Roy P Trawbrl(%e. 

Speaking at an editorial brleltng In Ai^at on flie ANSI 
Special Study Committee «h|ch la' working widi the Induatrul 
Faatenera Inatliute to develop an opumum metric laacener aya ■ 
tem. Mr Tnwbn^ge no r«:. "Thia pa rue uiar program cone e ma 
Itaellonly with toaienera !« aeema quite likely fliat aimitor 
programt may well be «.f|dertaken br otfier aundard itrma. 
dealgna. and fkaturet having bruad uae In commerce and In - 
duatry. A major bonelli ctoimed tor chaogliv the U S. from 
(he inch •pound 'gal ton ayatom to the metric ay asm la the oppor • 
lunlty auch • chanf e attonia to clean up the aundarda practice! 
ot the paat leading to unproved new de atgna and reduction of 
variety. It It therebre dealrable tfiet imkiatry. commerce and 
conaumera uke advantage of thla opportunity (or benellt by 
developlTf optimum aundirda ..." 

"The ANSI SpecUl Study Committee wae •tatabliahed to 
aeeure devebpnwnt ol an optimum toacencr ayatrm that will 
achieve two baelc ob)ectlvea; technical Improvement and aim - 
pllficatloa More •pecltlcally. die committee will develop a 
toUl tyatom ot mechanical laMcners which will have Ite dimen ■ 
atone and pioperuea euted In metric unlu 

lAMA IS GOING METRIC 

The bur.jl ot (he American Medical Aaa'n will publlah »tt 
meaaurementa only In metric unlta effective January 1973 Al • 
moat 100 ycare ago the ruling body of the AMA recommended 
uac of (he metr.c eyatem In dw Journal Since (hen lu artlclea 
ht%t uaed in Iflcreaaing ..«nount ot metric unita with a mixture 
ol cuatomdry unlta 
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TV- Auilralijo KMric Cinvcrtlon Fkuril 
KiiDfilctciJ n% rtnt >-caro(npcrjlKtns Al a 
nuiluiKon H ^i|y tfaHiard*! clulnnan. / D 
Mir^jfO. itnucd ■ iLiti-mrnl lumminc up tfic 
yvat'% wi,rk Man ot itic work a>nc rut l»cn 
Ucvoicil almofi wtiolly to pbnAii« amj coordl- 
lutliK a ivilloajl mcincalion prof ram which li 
cvKA,tiil to 70% cumptcto In 1976 

Tlic tollnwirv; tcnuavc Dmir«i for convertton In Uirfriml 
Mckiri were civcr. 

Sonurpstkaf^-ttfiootli ut thopi mtshl trgin ippcaruv m metric 
■tfct jn»f a«)kly rminc mall marklAgt fram early 1972 
Prtnury ci*jcaO«in wvily In metric trrm* by February 1973. 
Sccunibry i.thKatlon. Wholly In mculc termi by FcblMjry I974 
Tt-riury i.tucjuon (unlvcritdei am: icchnlcal iralnlnc^ 197J'7J 
W».i,;f.in« nijcltlnei: PiocnMilvcly bcrwccn 1971 «nd I97a. 
PriiiLiry inthjBiry ProdiKQon and Ru rkednc of mwiy prtMlucli. 
1171 

I rtt^Hit nirr mid-l97J huldinc ind conitrucuon: I97}<76 
Aub'iiiolivc uidoilry I97J-77 Timber 1974-7^ 
Stt.tlU.jnik. pbu«. ivUcr. aluminum Ubricition: 1973. 
NKW ISO ttt AJtING STANDARD SOUGMT 

Vtc V S u prti|v9u^ a vw wrid itintkrJ far metric 
tnKtv-xt rulk r facaruKti. The pbn U (cd by Tlmkrn end en> 
4brKtl l>y jll v s mamiUciurrr* or upcicd roller bcartngi. 
lliv- Antl ' rtction Brartng ManuUcnirors Aii'n ind Amcrlcin 
NjUoiuI Suntbr«i« Initltuio l>ic new propoMi nini counter 
to caiktitiK ISO tundtrd* wliich have already bees bnwfht under 
queitlon by two major natloni. 

SMALL BUSINESS PWOBLRMS IN METKiC CDNVERjilON 

Or 8-9 June, heartnti wtrt held In the House of Repre* 
■enuiivci before tfie Subcammltle* on MUnrlcy Smill Buiineii 
EntRrprlM or ilK Select Commlrte* on Sm»ll Butlneee periuint 
■> M Ret J ind 19 Some wery pertinent tetomony an tttc 
ttlfct of mctrlcetlan u imall buebiea wnt given by a mimter of 
wtmeiiet «nd ta eontiined in ttw TubllrtMd hearliwt under tfic 
above title ■ 

'^UST -OLEUM WATCH I NG METmU ' PROGRESS 

One ol the aatlon'i rnajor pivncu-.c CMtUict manilacAirer. 
Ruit -Oleum Cofponttoa. hei publlihed m artteie on the metric 
•yeiem In Ita -.vipontr nufuine. The fUld ftper . -nila I1 
pnbably first by a oompeny In the paint iDdWtry. Run- 
Oleum ueci ikial UbeUnf tor lu pnxluctB and u watchinf ciotely 
meulcatloo t^velopmeau la tfte U . S . 

NXtA PRDMOTBS METRICATION WITH OOMmTBR 

An Ineapcntlve device tor quickly and aailly ooawittnf 
oomnwn cuanmary miu u teir metric equivalent! u beli« 
marketed by the NatloMi MIeivtilffl Aaa'a. On the calcuUtor. 
deiifncd ipeclQcally tor «M micioffnphies induiiry. are cor< 
rebtloni for lent tti. man. tempennirc. lumlMnee and flow 
ratri Price l» S2 40. witfi dlscounta tor Ut|er purcbaaea 
Contact NMA. S72S CoUivlU Rd. . Silver Spni«. MO 20910 



maChinerv s ma\|);>x>k (»i-s mf run; 

VtK fK'»» |<^|]i v.tlllun of ,\r.>cMncrY'< lUit.iK«il KCxjniL'i** 
the MTurlitw hie nwvc tonanii use ol SI Soiiu 27i (ViRv-t ol t^^? 
3-i30 p4fe volume cu.iUUi nirirtc untla. (.intiubi jn«r cvpljna ■ 
Uoni The main mciru jUiliUoni occur in the 'Mct.h.intci jimI 
Sirenctfi of Materuli ' Mctuin^ »hvre clear ripbiutwni jre 
f |wm tor use of SI unita lio witti eumplei of |)|tKj1 proUrnii 
All SI materul 11 ptinicil In buld type, so |l luntli uul Irvm 
cultt>mary unit maicrul Complete conwriion uHea air jIw 
iKluded The $19 hogk 11 published by Induiirul rrcii. 300 
Madison Aw. . New York. NY IU0I6 

METHICED|Ttiyfjnc^ MO; BY S liANDIPOK 
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Introduction 



As a part of its continuing program of providing an objec- 
tive industrial vie wpoint in this nation's current metric studies 
the American National Standards Institute prepared this analy- 
sis and report of antitrust implications of a coordinated metric 
conversion under contract to the National Bureau of Standards. 

The study contains an analysis of problems which may be 
encwmtered under a number of varying recommendations 
which may emerge from the NBS study and subsequent 
report. Because the term "coordinated national program" ha- 
not been defined, three different hypothetical assumptions 
have been made for purposes of this report. 

ANSI has recommended a course of action which it be- 
lieves would reduce the practical difficulties which may be in- 
herent if a national coordinated program for conversion to the 
metric system is undertaken. Paramount among the recom- 
mendations is continued full use of the autonomy and dynamic 
strength of the vo!untar>' standardization process under the 
Institute's programs and procedures. It further recommends 
that a single government-industry partnership agency be ap- 
pointed and designated by Congress as the focal point for 
such a program. 

A legislatively structured, and perhaps novel, system of 
resoKang conflicts is recommended, involving industry-by-in- 
dustry arbitration. 

The report has been prepared by a pane! of experts from 
the ANSI Metric Advisory Committee with the participation 
and advice of InsHtute legal counsel as we!! as staff counsels 
of a number of pane! participants. No attempt has been made 
to achieve con.sensus of ANSI members on its provisions or 
recommendations. 

The report has been submitted to the director of the U S 
Metric Study of the NaHona! Bureau of Standards. It has not 
been endorsed by, nor does it represent the views of. the 
Department of Commerce or any other agency or department 
of government. 

With permission of NBS. ANSI is publishing and making 
available the report in the interest of providing an opportunity 
to all interested and affected parties to study, discuss, and de- 
bate its recommendations. 



Roy P. Trowbridge 
President 
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An an;ii\si\ nl thv anhtnisi tinplit utions 
III ,1 i-h;inucit> rr tii the inrtric s>s('>ni tSli 
imIK Inr ntiisuirMlion nl tlirri> \ rr\ (nni|ili*\ 
Mihjcils *rhi'> ;ir«v (1) iiiflrir nmMTMuti 
itM'll; (2) the niKiiK'rriiiK si.iiMi.iKis (IrM'ln)i- 
iiiriil prniTw (■)) i()in|>li;nHi' >>itli thr .inh- 
trust Vaws. 

This ci>iii[ii('\it> is i-iunpDnndiMl h\ ilir 
iiml htr cNtnisivi* iiitrrin(lnstr> innnninii- 
i-ation ill tlu* stniulartN clitpiiicnt pro- 
los. niuior uii iiN yet iiiuirfincd "loiirdiii.iitMl 
n.itjoii;il proKr;iiii of iiii'triuitinii." Siiur tlir 
"coord ii lilted iKitioiiiil proKniin' has not (tern 
defined, for piirposrs of this report (liroc dil* 
fcrmt liypitthftii'ul iissiiiitptjoiis hiivc liccn 
iii;idc* us ii hasis for thr iiiiiil> sis of potcntMl 
problnii ;iri*us. 

Possible Action on Conversion 

If C*oiiKr<*ss d(*t(*rriiiiips that it is in th<> 
h(*sl inlprrsts of this c*oiiiitr>- to r\pan>! thr 
list* of metric units of iiiiMsnrc (SI), to the 
(Miint w-hcrp iiictrii* bt'coincs thi* prcdoiiiiiiaiit 
iiHMsnriiiK system in t!ir IVS,. it conhl th<*ii~ 

I. LrKi.slatt* a niuiidalory Kov<*niiii<*nt 
prnKrani nf i*oiiiplctr iiictrii* c<inversinn with 
a tiini* hitiit for coniph^tion apphrd to all 
iii(liistr>-. i*oiimterct*.and trade; or 

, 2. Assign an aKenc>' of the ffdrral k»iv 
ernnicnt the r(*spnn!itbility to assist, com* 
iiipnsiirate with available federal funds and 
technical manpower: (a) in (he conversion 
of all or part of (he ac(ivi(ies oi indii.strics. 
cninpanies. orKanizations. and individuals in 
both (he public and private .sectors (o (he 
use of iiie(ric units nf measure anil (b) in (he 
develnpment and tnipleiiien(a(inn of new 
metric euKineeriuK standards. The prosram 
wnuld be voliin(ar>'. but recpiire estidilish- 
nien( of definite timetables for conversion 
of various sectors nf (he econnniy. These 
tinie(ab!e.s would be subject to regular re^ 
view and updating as prngress is made in 
conversion; nr 

3. Same as (2) above, except (hat (here 
wnuld be no requirement (n es(ablish (inie* 
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tahlrs. Iiistrud a iiiundutr uoiild he nivvn 
to the aKrniy to imrstiKatr and rrcoiiiiDend 
appropriate time sih(*did(>s for various svn- 
nic*nts of soi'irty. 

Standards and Standardization 

Development and iinplenientation of 
new metric standards, mentioned above, will 
be an important step in metric conversion. 
The followinK definitions of standardization 
and standards may he helpful in dispellinK 
confusion that sometimes prevails on these 
subjects. 

Slandardizalion 

1'he proc(>ss of formula tins and apply- 
ins criteria for an orderly approach to a 
specific activity for the benefit and with the 
cooperation of all concerned and in particular 
for the promotion of optimum overall econ- 
omy, taking due account of functional con- 
ditions and safety requirements. 

It is based on the consolidated results 
of science, technique, and experience. 

It determines not only the basis for the 
present but also for future development and 
it should keep pace w ith progress. 

Some particular applications are: 

1. Units of measurement; 

2. 1 erminoloKy and synibolic represen- 
tation: 

3. Products and processes (definition 
and selection of characteristics of products, 
testing and ineasuring methods, specification 
of characteristics of prodncts for definiiiK 
their quality, rationalization of variety, in- 
terchanfteability, etc); 

A. Sufet>' of persons and goods. 

Standards of Measure 

These are official units of measure estnli- 
lishod by the \ational Bureau \if Standards 
and are used in quaniifyiuR all aspects of our 
physical environment. 

EnRineering Standards 

1'his term is used broadly to include all 
standards ^vhich establish uniform specifica* 



tions for parts, materials, iuaiiuf;icturinK and 
construction practices, commodities, con- 
sumer goods, and safet>. Nati<uially recog- 
nized engineering standanis are the result 
of consensus reached by repres**ntatives of 
affectird parties-at- interest and are devekiped 
under ctmrdination and administration of a 
recognized standards-making body. 1 hey 
may have company, industr>-, national, or 
international significance. 

Government ReKulalions (sometimes called 
standards) 

Thesi- are made mandator>* by law or 
regulation which refpiires complianc^e with 
their provisions by ^citizens, companies, in- 
dnstriis, or commerce. Thiy n»ay be based 
wholly or in part upon existing engineering 
standards. Government utilizes thousands 
of standards both for pr<icurement of goods 
and sen ices and as a basis for legislntivel) 
authorized public programs such as health, 
safety, defense, and trans|>ortation. 

Specifications for Certification 

lliese, like government regulations, may 
be based wholly, or in |>art, upon existing 
engineering standards. However, in certain 
ca.ses where engineering standards are t<Mi 
tightly stniLlured to give the flexibility re- 
<iuired for certifying products. uni(pie spm- 
fications nnist bo prepared to prevent dilu- 
tion of the integrity of the enginiH'ring 
standards. 

General Analysis of Antitrust Implica- 
tions 

The firesent pace of engineering stan- 
dards development, under ideal cimditions 
of completely voluntar>' participation— at 
times a lengthy process— lends to be dela>ed 
by obsenance of the necessary safeguards 
against anticompetitive effects. Review by 
c(Kirdinating authority of t!.e many partici- 
pants in standards work drawn froni all seg- 
ments of industr)- may appear to retard the 
dev elofuneiit process during the period of 
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rniiiiniinicatiDii and coltahfiriitioii nfcdcd tf» 
dcvrhip K«Hu| if)Mu*nsiis staiiil'iids Siirh rr- 
virw is nrc'c'ssiiry. howrviT. to provide prn- 
tc'ition and iiunitivc for iioinhihiird 
participation in standards drvclopnicnt. 

Sin< r iH'W cnKincfrinK standards must hi* 
dcM'lopnl and pronmlKatrd hcforr any nican- 
inKfiil proj{ri*s\ toward metric conversion 
<oiil(l he acconiplishcd. any nationally co- 
ordiiiatcil metric conversion proKrai'i that 
contains niandates of acceleration or time 
liiiiils would rf*sult in enKineerinK standards 
developnient craxh pWRrams. Tnder these 
loiiditions proiluct manufacturers and the 
thousands of suppliers of standard parts and 
materials coulil he snhject to risks of expo- 
sure to antitrust violations in direct prcipor- 
tinii tn mandated standards development 
activity. 

The esta*"''shmenl of tarKct dates, as in 
Assumptions 1 and 2, will require not only 
deadlines by which 2(),00O or niore enKi- 
neerinK standards havjuK national siKnifi- 
caiK'c must he restated in, or converted to. 
luctric. hut will also rnpiire follow-on time* 
tahles of implementation. Manufacturers 
of U)aterials and standard componentic nnist 
nwrt the deadlines for use of their products 
hy those industries which are dependent 
upon them. These industries must in turn 
he infornieil of the timetahles established 
for parts and materials suppliers. Dnring 
the perioil from initiation of the metric ;iro* 
Krani to its implementation by industry, all 
cf)nipanifs and nrfiani/ations must carry out 
a program of redesign, retooling, and train- 
inn of personnel. Metric conversion would, of 
course, not be amiss the hoard at st.irt-up. 
It would proceed in reasonahle steps t<i as'<iid 
unnecessarily early obsolescenw' of products 
or tnols. Such a program would be com- 
plicated, however, by the neeil duriuR the 
chanKwu er period for all affected companies 
to work to standards of measure and enui- 
neiTin^ standards in bfith metric and custom' 
ary systems. 

.\ssinnplion 1 presupposes that the es- 



tablishment of mandatory tiuietables would 
b«* the responsihility of a Kuvemment aKeiic\ 
empowered to carr>' out the proKrani in c lose 
co«»peration with the affected producing and 
usinK industries and in consultation with 
Kdieral ctmsumers and affecteil K<iveni 
mental aneiicies. It wjiuld seen) appropriate 
that a |M)licy h«)ard hr established having 
representation fr«un tlic K^ivemnient. in- 
dustry, cnminercv. and the public, under 
which w«)ul<l operate task groups having ap- 
pi.tpriate balanced reprcsentatum aimed at 
specific segnu'nls of industry and c-onmierce. 
No doubt crtiss-iiais<inv hetween these task 
groups would he estahlishod to coordinate 
thv final tinietaMes. 

Target dates will, uf amrst*. be set first 
for the necvssary engineering standards. Prob- 
lems of variet>' reduction, selection of stan- 
dard c-onfiguralions, or iM'rformance require- 
nients may not receive unanimous consent 
under the accelerated pace at which such a 
program would he carried out. ()bvi<iu\ly. 
it is impnssihie for all manufacturers, users, 
and consumers to vote objectively on ap- 
proval of an engineering standard afff>cling 
their particular interests. A pubhc review 
process wouki no iloubt be reciuircd to assure 
an opportunity for all to air their \iews. 
.S'csertheless. an individual firm or even an 
entire industry ctiuld feel that the proposed 
or accepted .standards are arbttrar>' and that 
they forx'lose options the dissident groups 
would have preferred. In normal vnluntary 
standards development, such objecti<ins (k* 
cisionally arise. The lack of a hard and fast 
timetahle, however, allows for an indefinite 
period of dialogue and |Missihle accomnuKla* 
tion. 

Although government action on certain 
ccmtroversiat engineering standards prop<isals 
might provide solutions under a mandatory 
metric cfinversion program, it is almost cer- 
tain that many of the standards in <piestion 
would not he feasible or appropriate suhjccts 
for regtilation. Thus, there would be a strung 
chance that, if the timetahles are maintained 
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in s\)Hv iti ol)|c(ttoMs. aunriexccl p;irlies 
would srrk redress iti (onrl at linn hi As- 
sninptioii 2. w (lir tinielahles snhjet t tn 
rexisidii. the policx uriMip atid (ask uronps 
lould reset larKet «l;iles and make neu-ssarx 
adiustnieiits within and lierw en» \;iri(Mis sec- 
tors of iii(htstr\ and lonnnemv I nder As- 
sumption 3. w ith Its i \en more flexible ap- 
rroaih. there is not likely lo hv any siihstan- 
(ial increase in siu h olijet tioiis over the t or- 
rent rate. 

I nder any of the three assitiiiptioiis. it 
w-oidd seem desirable for the policy Krnitp 
nieiitioned earlier to accord a major coordi- 
iMtinK role lo a national \ (limitary standards 
orKani/atinii used by the inaiiy professional 
ai'il technical societies and trade associations 
which are the administrators for develop- 
ment of eiiKineeriiiK standards and from 
whose ranks (lie technical personnel for de- 
xfhipiMK die standards are furnished. Availa- 
liility and full, efficient use uf such a national 
standards cxirdiiiation hcnly w-oitid Krcally 
cnhanci' any metric ciuivcrsion program. It 
would make it uiineLvssary for the federal 
«ovcmineiil to undertake the standards 
development coordination task. It would 
also presor^T the sIrriiKths inherent in the 
voluntary standards processes, partindarly 
the ability to marslial and nrfiani/e the total 
re<piired competence. It is recommended 
that metrication leRislation and any pro- 
grams contemplated to implement conver- 
sion make fnll use of the autonomy and 
dynamie strength of the voluntar)' standard- 
i/iition process. 

The most sensitive area of antitrust ex- 
posure in a mandator)' or volimtar>' cjiordi- 
nated metrication proxrani lios in establish- 
iuK dates for implementation . If a coordinated 
profn-ain is to he effective, companies which 
supply materials and parts must have these 
parts and materials in the inarketplacr by 
the sL-heduled dales. Companies which use 
these parts and materials nmst be ready to 



place orders for tl t)\ the l.trut I d.(te> 

I he \ er\ ;u t of urniipN nf r<>iiip.iiiie> le.ti hiuv, 
.mrreiticnt mi sik li t.iruel d.tle> (OMhi i.ii>r 
n.iiestiniiN under the antitrust l.iws 

K\ eii thouji t .irebd pioiedures lumhl 
be follow ed. indiidtiiu public ainioiuK enieiils 
and lime for (iiiMiiieiil for those (cunp.uiirN 
or industries who were not iu .lurerinnit 
with (be sehtted target «|j(es. ibc latter 
iiiiKht feel (lia( llie\ bad luvii p«Mialj/iM| and 
liati a leKiliinale <oniplaiii( aKaiiis( (hose 
((Miipames (ha( had established and aurced 
upon the target dates. 

Problems could arise between ihe sup. 
pliers and users of parts and components, 
tiol only tbrough failure lo accept the target 
dates, but also through failure on the part 
of the user to bdfill bis oliligation to pur- 
chase i.ialerials and c«>iuiMuieiil«. which had 
btfii readied for availability |:\ the target 
date. Hecause mandatory as well as \ (ilulitary 
pr(»«rams i^ouhl Ih* disriiptixe to the noriiial 
luisiuess relationship l)etween groups of 
companies. Congress should umsidei enact- 
ing limited anlitrttst exeuiplioiis covering 
compliariv. with time schedules bir c«ui- 
version. 

It woultl seem (liat not only w«iuM indi- 
vidual couipanits lie exposed to c«»nsi<|er- 
alile antitrust risks. Iiut the slandardi/atitm 
bodies (hemseKes ititdil also become parlies 
to any litigation which might develop as a 
result of scheduled prjjgrams. .Such risks 
could in degree far excei-d those present 
under v<duntar)' pr«>graius which establish 
no mandatory effective dates for compliance. 
It is urgixl that the metric slndy of the Na- 
tional Bureau of Standards and the subse- 
quent report to be presented by the ^ecrelarv 
nf commerce to Congress carefull> cjiiisider 
Ihe compatibility of tlie antitrust laws with 
lh«*ir final recommendations. 

A legal analysis of antitrust law iniplica- 
lions of coordinated inilustry metricati«m 
followsi. 
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Legal Analysis of Antitrust Implica* 
tions of Coordinated Industry Metric- 
ation 

What will !»• ihi* iiiipacl ot the antitrnst 
luws on |il<umiiiK iiiKl iiiiplrincntinK ;i to- 
ordiniiird nuticiiH) proKnmi of inrtricutiiin. 
in the event the Congress shoiihl detcnnioe 
that conversion to the iiietrie r.>stein is in 
the piibhc inlerestr* 

One premise of this analysis and these 
rei-oiiiinendations is that ConKress. in the 
coiirsi* of its determination to embark on a 
national pioKrani of melnc-atioii. would de- 
signate us the focal point of the prdgraiit a 
single K(*vrmmental boartl or a single* goi eni- 
iiient-private sector partnership ;igpncv (the 
"Board") with a legislative inundate to guide 
and ccMirdinate the r'f.nvrrsion program \w- 
deran ap|)ropriate time schetliile. 

Die t'Miicliisions reached artv 

1. Substantial anMtriist problems would 
be posed by joint imhistr> < efforts to imiile- 
inent metrication in many, but not necessarily 
a majority. *>f affected industries. Tl»e tradi- 
tional antitnist safeguards that crdir.arily in- 
sulate participants against risW of antitrust 
eiposure in analogous private joint ictivities 
niay well prtive inadetpiate to tnW <he spe- 
cial competitive prtiblems |ire«ente(i if the 
tiuiing and niethcKl of conversion were to 
raise ierious conflicts i\i i-onunercial interest. 

2. In the rest of the industries affected 
the competitive effects <if lYinvrrsinn tinder 
a reasonable (voluntary or mandated) time 
schedule wtiuld pnibably be neutral to the 
extent that all industry meuibers concerned 
are afforded opportunities to adjust 
and all bear some ctists and achieve some 
advantages without significant effei-. on 
their competitive positions This condition 
would prevail only to the extent that the 
proiess of ctmversion itself did not harm the 

'■■|m'.u%fr\ ■■ .1% iiM-d iH-rt'iii. iimmii^ ^it|i|ilH-r%. dMrihii- 



kuids Jif comptMilix-e and cunsunuT iuteiests 
the antitrust laws arc des.gned to prolcit. 
I'rotrcti(»n <»f these interests wotild rcijuirc 
scrupulous adherence to the traditional anti- 
fnist sifeguartis and t(j prim iptes of prix ate 
!ue pro< vss su that vnliintiiry ccuixerston ef- 
forts could be accomplished without antitrust 
pitfalU 

'] A legislatively structured, and perhaps 
vnwl system of revjlving ( onflicts is needed 
111 nurt tin* coiupetitive problems described 
in ( 'onchision I. Kejuuretj would be a system 
of iiuiustry-by-industry arbitration panels ap- 
pointed by the Board whjise deterininalions 
would not be subject to antitrust challenge 
U'here serious confhcts <if interest arose and 
vere not suscvptible to a compromise solu- 
Jioii. the deterininatiou reached could well 
irvolve a sigiiiftcaiit i^)in|>otitive disadvan- 
tage to a particuLir firm or group of firms. 
In thew casi's such panels should be ac- 
ct»rde<l authority to recoinmend "adjustment 
assistaniv" to the H«>ar«l to prevent increases 
in conivntration of the market structures of 
particular inthistries that could result frcun 
metrication. 

4. Kinally, provision shouhl be made for 
firms in industries where the competitive 
effitts initially appear "neutral" to transfer 
the handling of their cases to the legisla- 
tively authorized panels. 'Ilius, what is cim- 
templated is a side-byside system (jf hoth 
voluntary i'(ui\'ersion procvdiires adiiiinistiTed 
by experienced existing private organizations 
and a i*orrelative puhlic iiii*cbanisin to ad- 
mini ter comparable procvdurt^s when irre- 
itmcilalite ccmflicts arise. 

The impact of the antitrust laws on 
joint industry standardization activities has 
been remarked at length in major addresses 
or written opinions hy the present leading 
antitrust enforcement officials, by their 
predecessors, and by the senior staff mem- 
bers of the Antitrust Division of the Depart- 
ment of Justice and the Kitleral Trade Ctun- 
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itiission. The cnlrria for conduce inn such 
activities umkT the antitnist laws, as <'x- 
prossrd in tht'st* statrnirnts. arc instructive 
and relevant to jinn! inclustr>' activities con- 
templated for implenientinK iiietricatinn. 
These cTiteria are spi^cifically germane to 
the voluntar>' standards efforts that would 
he needed to rationalize enKineerinK prac- 
tice. 

Antitrust enforcement attitudes on the 
legality o f standardi/at ion KCDerally . the 
specific antitrust dangers involved, and the 
safeguards to be applied to minimize such 
danKCrs are illustrated by the following state- 
ments: 

(4ioprnifit e indutlry pff„rt» tn r\tahlhh ttandardt arr 
noi. in ind of ihrinM>lf, \it>Uti(m\ tif ehr antitnj\t 
bu» Thr DrparlmrnI »f Jntiiit* fPc<iRnt/« that ilan- 
darriiyalfon lan rnhanir (-nrri|>rtitHin and rmiilt in a 
mnre rfficimt alloratinn nf rt^snurcn, priniar>- notU 
undrr ihr antilnt»l bus Knr ri^aniplr. standard « which 
farilitalr the interchanjtrahilily of |Mr1t or aiK:ilUr>- 
lyilrnik ma)- pronio*r nmiprlifinn hy incTraiinff thr 
ahilily of nrw finn« to rntrr ntncTntralrd markHs 
KnowlfdRp that all hrand* mm crrtain miniinitm Irvd* 
with rnprct to |>rrlornianrr. may rtiahir Lt)n<tttnm 
to niakr cntt^p^fonnancr Irado'off drt'i«icini in a riinrc 
ralinnal mannrr. In ihj« rrM>f<ci. \tardard« ma> ln«ni 
thr infliirncr of advrrtiiinR and prnmiiliitiul activilin 
unrrlalrd tt> actual protluii difff rrni^i, ihrrfh) lowmnft 
harrirrt to cotr>- hy new |irtKliKTr« ami inrtra«inf{ the 
t iKiw nf prk-r and tpiality ntm|>rlitinn Mnrm\rr. thr 
rUahlithinmt of ttandard« may irr\'r ai n mraru nf 
iinlrrinft both thr aixrptanif ttf lrt'hn»l«»Kic*ai innn\a- 
linn and thr imprtivrniml tif prttdiK't |)rrf»rmancr and 
ttfrty* 

In the same address. Mr. Grossman out- 
lined "those implications of private stan* 
dards-making activities which raise antitrust 
issues and thus cause the Department of 
Justice to refrain from 'blessing' such activity 
with an un discriminating approval." }{e in- 
v'luded in this cateKor>': 

1. The use of private standards to facili- 
tnte restrictive agreements, including price- 
fixing and the elimination of nonstandard 
products from the market, as in the Standard 



'Ailitrr\t hy BarT> Crnunuo. Awixtaot Chifl. Kvaliia- 
liitn Srtliitn Aotimixl l)i\i\iiin. I>r|iartnimt nf Jotfif^*. 
hrfiirr thr .Sl\t .\nnital VfrrlinK of thr Anirnnio Na- 
ritmalSlatiilariK Inxtiiiitr. .\ii\iTnhi>r 2n. |9fiU 



SanUary^ and Trentcji Potteries cases;* 

2. Basing standards ui>on the i»ro<luet$ 
or pnidiictifjn capabilitie\ of a doiiiiiiaiK 
group of manufacturers, arbitrarily handi- 
capping siiiallc*r competitors or potential 
competitors; 

3. Adopting unnecessarily rigid stan- 
dards which may impede product improve- 
ment and innovation, thereby diminishing 
the vigor of existing competition and creating 
additional barriers to entr>' in industries al- 
ready concentrated or e\'idencing a trend 
toward concentration; and 

A. Approving standards for safety or 
performance which unnecessarily deprive 
consumers of desired purchasing options; 
for example, inferior but <lieaper products. 

This detailing of the antitrust dangers 
presented hy private standards-mal tng activ- 
ity has recurred in statements by ?he present 
assistant .attorney general in chprge of the 
Antitrust Division,^ by his two predecessors.* 
and more recently by the presi-nt chairman 
of the Federal Trade Commission.^ 

Judicial decisions in this field, as w'ell as 
the pronouncements of antitnist enforce- 
ment officials, have suggested the important 
criteria to he considered in assessing whether 
standards programs may run afoul of the 
antitrust laws: 

First, the purpoje of standardization 
must be apparent and must be legitimate. 
Standards which are concerned principally 
with commercial relations are suspect. Cer- 
tainly, protection of public health and safety 



'22fi V S 20(1912) 
•271 I' .S IWdWT) 

M^tli-f lUlitl liinr 17. I96U innii Hkh^rd W Mil-irrn 
lii Arnold H Ktkind. diairiiuo. Vatitwiiil < '«»iiiiiii\\ii>ii 
on PriHitiil Salrly 

•Addfr\*hy IXmatd K Tiimrr Mittr ihr AnIilrmI |.jw 
Si-<lMm ii( thr .\rw York Stair Har ^*vKnln.n. Jan 
liar) 2B. iy»7. Irltrr datrd .Niitniilii-r 27. ViHS. frr.iii 
Kduin M /nnriirrrtun in M^k^iliii W |rosrn. ihi4>f. 
Ofhvr of \\'ri(thl\ anil Mravirrx. .Naliimul Riirraii ni 
.Stumlardt 

*Rrniark\ of Milr\ « Kirkpalruk l>rl«irr thi* Anlitrn*l 
l^w .SrtlHtn III Ihr Nr\\ Yi»rk Suir Hur Axuui^tion 
|an>Mry2S.I<r7l 
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IV a proper k:>i.tl IitUTilunm'.ibilitv. virii|)|j' 
fuahiMi ti> ii\()u| iu>r(llt>ss pmlifcriitior) of 
x.ini ticv. (he ratiDDiili/iitiori of i-oniinnni- 
i.itioii Ix'lwcfii vciriitific pcrsoiirirl and br 
t\\(i>n firiits fli)iiiK business atv all mraU in 
rhr public intcrrst. 

Sftinid. the staiKliirdsriiakinK process 
slioiihl be available to all parties at interest 
.iiul vhoiiM asMir«* r<*presentatjoii of c on- 
Minicrv and iri<lepen(!ent experts, as well as 
prcKliif-ers. The wisdom of condtietinK «»pen 
I)ro« t-^'tliuKs rests partly on jiidiciul <lecision\ 
that private standards orKani/atroris have the 
responsibility to accord concerned interests 
tinK>ly nolicr and a hearinK— the minimal 
attributes of dne prt ice ss— before proniiil- 
KatinK standards, w bich althnirsh reasonable, 
may operate to the disadvanlaKe nf such 
interests. 

Third, the decision whether tn produce, 
sell, or ser>'itx' standard nr nnnslandard pr«>d- 
ncts must be left to the vnli)ntar>- discretion 
of individual competitors. The law dncs not 
tolerate sanctions imposed by aKreerrient 
amouK competitors whether against mem- 
bers t>f the same trade, nr their suppliers or 
customers. 

Koirrth. there is a strf)nK antitnist-oriented 
preference in favtir of standards written in 
terms of performance rather than standards 
desisnatinK n>aterials and speci.'ic construc- 
tions and in favor of standards which prunmte 
information on comparative values thrnush 
KradinK criteria rather than rngle criteria, 
pass-fail specifications. 

While adherence tn these safcKnards 
would undoubtedly scr\p to prott-r rnnst 
private standardization effnrts nnr^^Ttaken 
in connecticm with a natinnal proKram of 
metrication, there r\ t)ne circumstance nnted 
(^)nsistenily by present and fnrmer antitrust 
officials where it is unlikely that vr.I- ^tary 
private standards effnrts tn implement 
iru'trication ecmld avnid significant antitrust 
problems. This circumstance occurs when 
serious ainflicts of ecnnomic interest are 
posed— either amnuK competing riianulacturers, 



or tietwerv inaiinhrtiircrs aud parties with 
whom tlie\ <lr.d As untetl by former .\v 
sistimt.Mtoruex (ieiirral l iiriier 

J ).r iiHiir Om- ii.nflm. <if inl« r«'s(. \\u- immic ]iV< I\ 
'.Lit pinjtr i;rnM|4 .iitniw \« ill «i»Im'i lMn» tlw ViihI nf 

tiiUHM-imxr jihI iKiMuinrr mN-Tr\»\ t\ liii li Jiili(r<i«< 
I .rn |tiiil<Ml III MiHpK \ttii\v iiMil<-<|4ijtf (<>i rst.ih 

lishioK tlic kiiiit iif sUfKUiil* (lu( rht- piiliiu ini<i< «r 

»' Ollld llli (jtr I MMll/f |>t MIUTM- llu( lrm«L4(M<l4. With 

III (Mlhioil Ml>|iirMirnU(iMii U\ .ui Jiiiiiilu«(i jtn r .ninm 

IV iiiit xMthiiul |>ri>)>l< ius nf lis i>\\n Hut it i\ th«- iiiih 
4|>|>r<i|iiutr \4»liition whvw miiuii. Mmfiiits nf mtrtrsr 

4T<' IIIMiImiI ' 

Tridrr the voliinlar> system of standard- 
ization based on principles of consensus, 
serious umflicts of interest can be and Iia\ e 
been resolved by ccmiproniise solutions with- 
oiil injury to competition i his is accomplished 
in the best of private standards yiakiuK sys- 
tems by the proddiuK. persuasinn. and diplo- 
macy «)f i.eninr txiards without cfirnrnercial 
interest in the specific issues presented. The 
proceth.Tv'S of (he present leading standards 
nrsani/ations. hnwever. rocpiire that no stan- 
dard be appr<)ve<l if iimsi'nsus is still lacking 
after efforts to resolve conflicts have been 
made. In a national metricatinn pmKram the 
necesvity t»f interiritlustr)' cotirdinalion suk- 
fCests a mandated time schedule, howeser 
flexible. irnpnsinK certain final deadlines. As 
such deadlines approached, the present op- 
tion ill a voluntary system af pubtishinK no 
standard, as a last resort in cas*»s nf persistent 
conflit ls. wnuld not avail and would seri<Htsly 
binder conversion effnrts. Thus, a proposed 
standard, after full review and consideratinn 
nf alternatives could appeal (o a majority of 
industr> members as optimum ami to dis- 
interested reviewers as in the public interest, 
even tItouKh certain producers, users, or 
ntbers remained adamantly opp<ised. Where 
serious disagreement persistf ^ and the c<mi- 
niercial stakes were hiKh. the expnsure to 
private antitrust treble damage claims, even 
thnti^h ill-founded. cnuM well diminish the 
willinnness t>f cnrnpetent |)ersonnel tn vnlun- 
teer the efforts nn which an expedititius 

'Si-<' Kiiutiuitr h 
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inrtnr sI.iimI.imK |U«>kirjtn umilil JrtH'hd 

Ihi sprci.il .iMtitnist prnhliviis i |imK 

.itlriliMl.ililr li> iiM'trii .ilinii nr wliiili wmilii 
lir iiMLiiithiMl |)\ it. tllclniir ililflililt <|mis 

'»""^ «>• U »kl '"r i-Mnlixr il.ifrv i.l tin- rr 

I DiMiiii'Mili c) i')ikliiiiM'ntikl pr ic tie rs 
\iir\inLi mIhmIiiIi-\ i>| inailiitM* tiK»> ri-|ii.i(r- 
mc'iir. x.irxini: i .i|Mc itirs tn (tinr w \tU clii.il 
in\ nitiirirs (liiriim pc>nniK nl iic tcw.irx iixrr 
hip ill tlir I on\ crvidii procrw. .mt! htrtnitirs 
in the* tiiiiiiiLi »>l rrsrari li jihI cIc \ cOopnirnt 
rc'\ii!t\ liMiU! hr c'Npritc'cl tn ^iw riM* tn 
vimiKu.iiit iniiOit tv 

In II li\potlu'tii;iU\ vtriKtnrcil hrC'piitLi 
iiulnvtrx. f(ir c N.iinplr. it iv |Mi\\ilili> tii;it j 
(inn with iii;iii\ \t'nr\ iii\ rvtiiicnt in drxfldp- 
nirnt of ;i vpr;i\ tlf\ n v fur miiu . irrtiiiir rrlii't 
nf vidt'W.ilk luMt wriiiWl hi' piThttinic it\ 
piitfnt claiiiiv ;iii(| pliinnini! tfi iiiiti;<tr iiKirkrt- 
inn (if tht' tlr\ it-f at ali<iiit th«* tiatr wlicti 
niftrii- vtamlartK fnr new firr-ho\<> (■(inplini'v 
xvsTc phnncd t(» hv iiiipIciiifTitrtl. If tin* 
patontfd ticxiff cliti not rradily intcrhi<r 
XX ith m'xx ini'tm firr-ptnic fittinic^ or xx itli 
dcxiccv intended to adiipt i*\i\ttni{ fin'-plnuv 
to the nrxx Iiom* ( (inplinuv. th«* prodncrr ot 
lh<» \pra\ tlrxiff xxoiild Mtrclx fttd auurirxcd 
Anv action of prfKln(-('r> of fin'-plntiv, their 
\nppliiT>. or the nniiiicipnlitii's cnmpriviim 
thf itsvT\ xxhi(h ri'vhltfd in adoption of vtaii- 
tIariU prcdndintt ii\f of the patrnt<*d tli'xiir 
(oidd Im' (hallenuful lix thr patenter av an 
nttiMiipt to hfixcdtt itv prodnet On th<* other 
hand, a vtandard intended to neemnnuidate 
the patentf*d <le\ ici*. powihiy to the diviid- 
vantatce of coniprtins de\ier\. would r;ii\r 
other (pie\tion\ <if foret liKiire. U hrtht'r the 
pnblie interest tn effieient. \;ife. and intiT- 
(.hiintceahle fire-fiiihtintt r<piipinent. the 
parti( ipation of the uiinmipahtiev. and the 
\tritt iihvenani-e tif the antitrust safemiartK 
nnthfK'd abo\i' wiinld inxiiblr the drfendantx 
in vnch a \iiit are (|nr«tinn\ «>n which the 
la«t word nf < asc laxv h.n not b«M*n \poken "' 

r.ivpn the litiiitv «if any hy|M)thrtiea} eon* 
^tniel for antitrust analy\i\. it wr)idd \rnr no 
li^rfnl piir|MiM* tn attempt tn f«>rr\ef* the vari- 



nits pnss||)|||||« s (ni m'IMiMs liMlfllf ts i »t til 
ti-iest th.it iiiiitht III' iiiiMpielx .issni i.ileil \X ttli 
iiinxersinii Mut it is app.in iit tli.it rert.iiii 
sopplii rv in tin* st.iiiil.ird p.irts ,inil in.iteri.iK 
iiiiliistrx sene liotli ilnniin.iiit .mil peri- 
plier.il i-i|stitnirr> It is .iKo ;ipp.irent tli.it 
oxi rsr.is Miiiri es ol inetrii piirtx max otiK \w 
ax.iil.ilile til (iiiiipetiiiki prmln* j-rs on iiiieipi.il 
teriMv The likelilinod i'\i\ts. therefore, that 
aiix proposi'd efhf tixr djite\ fur iiiipleiiient- 
hikl lyxx riiLliiieeriiiLi praetii e xx ill he iin.ic - 
(cp'.ihle to siiiiir interi'\t\ for n niiiltitiide 
of r<f .isoM\. 

Ill ( a\e> preventiiiK \erioii\ etinflu tv of 
interext not e;ipaltle of rectint iliation «inder 
prev'iit voliintarx \tandardi/:iti!»n ^.x Ateinv. 
it iv reeoinniended thit divposition he iin- 
vimM'd to an arhitnition panel appointed hx . 
and (»penitnm under proeetlnres pr»i- 
nidluated h\ . the BoartI 'I heM* prtUM'tlnre\ 
vhniild include Mitiee to all partie\ throimli 
Ketlend HeHi>ter pnhlication. a heariim. anti 
di\po\itn»n h\ niajorilx \tite of the panel 
xxith a vinule riuht of appeal to the Hoard 
itvell. Of coiirve. judicial rex lew of thj* 
Hoard's tht iOon would he available. In tht* 
event lui appeal i\ taken, the panel\ tleler- 
niinatioii \honld. nex erthelevr-. Ih» rex iew«»d 
av A matter of cttiirM' lor procedural laimi'w. 
eoordinatton \x itii related indii^itriiV actionv. 
and avM*vvnient of coiiipetitix e effitU. prin* 
l ipallx \x heth<*r unx anticontp<*titix e alter- 
lutixes criiild feaMhIx h«* adopted in the 
( iri miistaiii-ev I pnn .ipjiroxal alter Mirh re- 
viexx. itnplenientation of the m»x eminent 
pani'U determination vhoiild be aet ortled 
e\pre^\ antitrust initnnnity 1*hi\ imnmnttx 
\hotilil extend t»> indiMn partit ipaiit\ in the 
vtandardv effort and iionpartit jpant\ nee f>N* 
varilx reactiim to thi* tiniiim ami methixl of 
iinplenientmu the ((inxcption (hut onl\ to 

•Sr Ai.^JnntV'U nf .\STM U\ K S.i,,m hV» rpl»»|, 
f •iii.|).ilr t •* s \iith»uil V<(//ii(ft/. C ^tti! ( itMvttis 
f *(. I»rr lr.r«!r- * .im-* 'KS VHI .MriT .itt r! |M-f 
lurmn, l\S \ S IS i|U\S. \|r/r/if .m i,f \STM. 

"f 'if I Whittrn « Fiithhuk r,>t'! Bmhh ts l»» 

i2> r .*•! I'i ist ( ir IMTi t ihu urn I s «iili 
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the extent ncce$«r>' to make the determina- 
tion work). Such immunit>' should not, of 
course, extend to anticompetitive activity 
presently held unreasonahle per se or which 
could be show n to be unrea^^onable in the 
circumstances and unnecessary to the na- 
tionally mandated conversion effort. 

Should comparable immunity be ac- 
corded to private standards^making efforts 
in industries where the competitive effects 
of conversion may be neutral and where no 
serious conflicts of interest appear? It is 
submitted that the grant of such immunity 
could only be justified on the ba^is of active 
review and regulation of the private stan« 
dards-makinR bodies by the Board. Given 
the variety of procedures followed hy the 
many orffanizations generatinR standards, 
any suffiestion that antitrust immunity be 
accorded to such orffanizations in return for 
general cooperation with the coordinahng 
agency would raise serious questions of dele- 
gation of governmental power. Experience 
shows, moreover, that antitrust immunity is 
not lightly bestowed by the CongiMs. nor 
liberally construed by the courts." It is re- 
commended that the kind of limiteJ anti* 
trust immunity outlined above be accorded 
to private standards- making activity only on 
condition that the private organization in- 
volved has developed and Approved the stan- 
dard in question under prcredures meeting 
the same criteria as those «i$ed in the con- 

"t nttrrf SMfri V Borden Co. m I'S im. IQH-W 
( Silver V Sew York Stock ExcHanir, m V S 
Ml. 157 (19(0). Thta Srcuritirt Carp v Sew York 
Stock Exchantr. 433 F. 2j 2(H. 272 (7th Cir 1970) 



gressionall)- stnictured panels and that the 
private organization's determination be re- 
viewed by the Board under the same tests as 
those applied to determinations of an official 
panel. Those private organizations adopting 
standards for metrication under procedures 
which do not meet the criteria specified 
tould. then, offer their participants no 
greater antitrust protection than that af- 
forded by the Noerr- Pennington doctrine" 
for joint efforts to influence legislative or 
executive action. 

Clearly, threats of antitnisl exposure 
which discouraged the voluntary contribution 
of engineering expertise at a time when it 
was needed most would be at odds with a 
national policy of metrication. No set of 
government agencies could muster the 
breadth of expertise required. At the same 
time, any process of conversion to the metric 
system which does not safeguard the interests 
the antitrust laws are intended to protect 
would be difficult to justify. Accommodation 
of the two purposes is feasible hy reliance 
on neither a wholly governmental nor 
wholly private structure. Instead, the private 
structure should be us^ to the extent ex- 
perence shows it can be used without undue 
risKs of antitrust exposure, with a "fall-back" 
structure for those projects in which such 
risks are presented. 



'*£aifrm Railroad PretidentM Conference \ Soerr 
Siotor Freight. Inc. 1« I .S 127. t'MU* v Pennington, 
."ftl V S fiS7 mniprrr Vk'hitten \ Paddock Pool 

BuHdert. Inc. op rir . ind U'otictf Etptnrotkm O Pro- 

ducini Co . Inc r Alcoa, K 2d (5«h 

Cir 19711 
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Studying impact of metric ? 

base your studies on the authoritative 
up-to-date information in 

ANSI's five- volume metric package 



Included are: Orientation for Company Metric Studies (Mechanical 
Products Industry). 2nd Edition: the nalion's first met- 
ric guide, revised March 1. 1970. to include standard 
ports and materials. $1.00 

Measuring Systems and Standards Organizations: a 4^ 

page illustrated booklet on measuring systems, past and 
present, and the role played in this field by national and 
internatinnal standards Organl^atlOnS. $1.25 

ISO Recommendation R 1000. Rules for the Use of 
Units of the International System of Units: a maior 
breakthrough xoward development of the world's first 
truly international system of units. $1.25 

Guide to Impact of Metric Use on Standards Develop- 
ment in Compan;es. Trade Associations Technical & 
Professional Societies: a hard hitting m=jnual for assess- 
ment of priorities and long-range planning for develop- 
ment of standards required for any change in units ol 
measure. $1.00 

Plus the new: American National Standard Metric Practice Guide 
(ASTM E 38070): this newly approved American 
National Standard provides guidance on conversion 
from U.S. customary units to Si units oi quantities 
in general use. $1.50 



Take advantage of ANSI's quantity discounts on complete sets: 

1-49 sets S4. 25 each 

5a99sets 3.75 each 

100 or more 3 25 each 

ORDER THE METRIC PACKAGE NOW-five outstandingly useful 
and instructive publicationsdesigned to prov»de a broad understand 
ing ol the metric System and of the possible effect on industry of 
increased use of metric um^sof measure. 



american national standards institute, mc 
1430 broadway, new york, new york 10018 
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Go mettiC " ^^ounds hke a cheer doesn i ii' Well il is« 

II s a cheer for edtlOrs Frank Hall and Bob Carsi 
The.r f.ve part senes c\ arl.cles on America s move toward --VMncat.on won n 1971 
Jesse H Neal award The amdes appeared .n /VfacWry belwoen December 1970 and 
May 1971 Some people consider ihe Neal award as business journahsm s Puliwer 
Pr«« Each year 1 5 awards are presented for the best ed.tor.als articles series of ar!i 
cles and special issues from over 500 submissions by business mag.i/ines We are 
proud that a series o( articles from Machmer/ was selected lor this honor In the .iward 
winning articles series Frank and Bob built the case for U S conversion to the metric 
(Si) system and reported industry labor and consumer reaction to conversion --as 
Presented at the Bureau o\ Standards Metrication Conferences At the t-ne (November 
1971) Ar.achmery also took a stand favonng metrication ^spread over 10 years 

I ^^ant to reiterate that position Machinery, one and one half years later still favors cum 
plete U S conversion to the SI system by 1 985. that a nafonal schedule and conversion 
plan for various industries should be developed to minimi/e diHiculties that any cosis 
which accrue should r>ot be borne by ,ne government so that there will be strong in- 
centive for industry to re evaluate and improve its Operations at the time of conversion 
and that the conversion be complete so that all measures are metric 

A conversion period from 19 75 to 1985 allows Congress time to pass enabling legisla 
lion and time for the coordinating machinery to be formed and plans developed before 
the beginning of the conversion period Industry by industry target schedules are desir 
able so that one industry doesn t design its products for metncs and thend.scover it can t get 
parts because supplier industries haven t yet begun conversion 

One of the major benefits that can result from metrication is significantly increased operating 
efficiency if the conversion period is looked upon as an opportunity to ree«am,nc old meth 
odsandprocedures Theneed to oHset conversioncosts by mcreasingefficiency is incentive 
for keeping costs down If the government were to underwrite all or even pan of the con 
version costs the incentive to find ways of offsetting them will be lost 

Complete conversion is necessary if we are ever going to learn to use the Si system effi 
ciently For example one engineer I know has been us.ng and working with the metr.c 
system on his |ob (or over 4 years Yet he doesn t think metnc He doesn t think he II 
be converted until he s forced to use metric units 24 hours a day When his bathroom 
scale reads m kilograms speed limits are m kph nnd he buys milk by the liter then he II 
begin to think m meters instead of yards 

We feel that there s nothing to be gamed by delaying conversion to the SI system The 
longer we delay the more it will cost So let s get busy and Go MetnC 
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This series on the National Bureau of Standards 
Metrication Conferences, which took place dur- 
ing the Fall of 1970, explores in some depth the 
opinions of representatives of leading segments of 
American industry. The official reporter for NBS 
was our senior contributing editor, Robert W. Car- 
son who wrote the final article himself. 

After the first shock— discovering that every indus- 
trial nation in the world except the U.S. is com- 
mitted to metric— you soon realize that even the 
U.S. is partly on the metric system already, that it is 
slowly becoming more metric, and that the longer 
this evolution continues, unplanned and uncon- 
trolled, the more painful the whole conversion pro- 
cess will become. So the problem becomes much 
broader; one that is faced by a democracy many 
times: can a free society voluntarily take the steps 
necessary to plan its growth, or must it drift into 
changes which although inevitable, are faced 
piecemeal, at much greater expense and hardship? 

FRANK HALL 
senior editor 
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Metric9tkm . . . 
L9t'sg0tath 

If vtm •! • wnrM m*p. imj luUtr m all i>l ihr nali.im ttui 
eilhei .r«* the mrtnt iwtnn itf «rp firtnlv timmtltrd to ton 
«.tM.wi II U iho.l«l TV U 5 II the ofilv itid.nl n«li<Rl 
n4ri.« tiill t.NnmiltnJ tn "tjuli^h" uniU E*«i the rnKli\h 
h«vT •hsMJrMwd thetr nrUrm 

If <*p m«V rvervthltif wruv and «nM mmr of nur pnxliMti 
fwnemv mir dirwntinnal milatton «*uuttln't m«lp «nv diff^f 
rtH p Rut wpifo trwir wtth oiVr itMiitrm «imJ mr ttSwrrm* 
1" •!! irraiHMMl (Mirm nf wn^^N and n«»ur« h«im! on iMr 
Irvitvnt «nd h««n putt in at ■ di«Mi«BnlBt' in »«W markrtt 
And \}»K n m dtudv«ntai;r w« ranna< Bllonl 

It II tm.imlnt; iiMrpatinlfv appArpnt th«t the dimtlnm of 
itinimrnparrtr>w«n)ptp«iMlrdandfrT«f worldifatV Thuufh 
the L' S nNiM «umv« for tun« time tf tt t«)l«ted from 
the m««mtfi>«m td wtjrM tridr the ftiul re^jlt would praUhlv 
lie omiUr to the rflvvt ol Aalwn»liuti upm the empim ol the 
tent«r*-«« wmM eventually ha«v to chanKt. under du- 
re^ *nA w>th he»v> ntnomic low hetau^e we hadn't num- 
iBined (air pstition o( lesdenhip 

rrtM^tU. the N»tk*«t Boreau nl StaiwknK at the mjueit 
-rf fiiwitrm. K (ondwtttif • N.tiofwl Metm Mudv to detet 
mine the tdv«nlAfn .nd duadvwitsRn ol ncrrurd ww of the 
metm ivMem in the I'S Th» rtudv hat mm* lacett wnmn 
ni nunnfw turen. tml aMtnm. import -etpnn pstterm, rffettt 
<ipp»i ton turner* and wotierv tnd th« ImpKl ol mdnntton 

OneofiKei^fM-ettNaienn ol wven NattonjlMetru Studv 
C'ljnletTiKet tr ipve repm«ntattv«« ol nwfor tfitfe Anort- 
•Hoo*. prafemoitA] n iHm tnd Mmilar jpoupi m oppnrtMlty 
to Pipm» thetr view* on mefrtctttnn The ftnt ol the»e (trnfer 
eixet wn held f«H«itl» It w«> npm to frpmentattvet ol en0 
neerimoo^ted induttn *ih ** AImE. W. ASTM. ASME. 
''fF. fSHRfC NMTBfandNRMA 

The tlrwi rtprnwd rwiftd fram "ti*o iM«di «~ to "what 
.te we wvttnit for ' In ritenl. the tnde wwoittom le«ti«l 
lowird the hrmer view ■rfitle the enttm»e r ii>< nriettes. I««ned 
tuwafd the Uttet 

Induunn with tittle rtport opporttmttv felt th«t tnnveruun 
wwild iiKTTMe rotft and (prr foeettn cttmpetttlan more op- 
portuiut* m the 1 5 iiMflet Howrvrr. ewi thnte repments 
Itw leh that B chMifp to the metnr «vi*ein wrmed tnevitaWe 
Thme mdw«net alreMK parttcipatinc tn worW maHiett h 
wtrrd prunpf (fMver«i««i In m«nv t aw^. t-ntnpSRtm trrth foe 
eten tuhudtanet are •Ireadv utinK dual metm 'rnxliih dimen 
unfw at diawtjtci literature 

Vww tndurtrv cn'.pt pntnietl ,«,t that a well plaittM^ wll 



ofOni»H ionveni.wi pfn^tram would no( t.e at eiprntive »x 
nM\y people ihink New mettn n]uiptn*>itl ^^J tnoK .viild Im> 
phaied tn at etitttnX ef]tiipment it replaced 

Mutt ul the tet hnUal totteliet al the i .mlpreme are a^eatlt 
tnvrjired in »iti«re metfUatmn pnitcrafm Mint c( ihrw v» 
tiellet are already ininK metnt et|tjtva)et)ti altNif with u»,- 
vi^tinfial unitt tn thetr puMiiatmnt- with the mrtrit uniti 
peeferred m man* t aiei 

Wt*f L.S pafltdpatton tn the wort ol IV) ,the Inter 
national Stuidardi Orjanirattanl. mcard1«w nf whether <»r not 
we convert to the metrK trtlem, wai gnced b* moit ul the 
attendmf poup* (Me reatnn-liettdn a rwwe .irtlerlv irter 
national ttandartli ivttem- tt the tmwinf «ne "1 IM ) ttamlanK 
lor pr«hjct ierttftcattnn Stnte thew ISf) ttarKlartU ute nnt» 
metrtc unItt thrv will, tn effect, erect nnntanfl Ixrrim to V S 
P"xhKtt unleti wf take an active part m the ilpvelupmenl irf 
iM^IW«tandardi 

New meIrK rtaftdardi mint he developed tn preparatnm f',T 
a rhan|eoireT Only about 1'$ ol the reti<i«red iniefnati>«ial 
rtandanh haw been prepared Cleartv. there H a definite n^i 
for ftandardl wort and I' S rndwtry. with itt npeT)en« e 
fatrly itmplete tet ol ttattdardt. hat mut h tn rrwitnlxile to thit 
International efTorl 

Cipenenre tn rntdand where a ten vear metrMatww prr* 
Rram it at the halfwaV pnml. and tTimmentt bv the MIS ton 
ferenre attvndeet. hat thown that there are two w«v^ tn a|> 
p*«a«h melru-atMn One n to umplv redimemion what we 
alrrad* have The other M to itmvert to "metrK mcwiulet For 
eeample. witt l-uKh diameter ban umpiv hn«)me 2M-ren 
ttmeter ban or win irtdtrtrv redr«i(n and tne 2 i-centimeter 

The dimmilcxial ronvertlon it tprtatnly the timpleti Or it 
it> II everyone cwtwrtt to metnt itm I then the tteel millt 
hav« to prarhtce only nw prxliiit linr However, il the t S 
'oerrlv cnnvertt dimemkm the mtllt wifj he fnned tn rarr> 
twn proAin Ibwa-one Iw thtne ititl detixninX m inthet and 
iixtverttttc and one fnr thoie lhal fn all the way .nd denxn In 
the metrtc tv« em 

I>«rt"f Mv ihMfvover penod it will he naretwry to have 
Aialiilocb But we hope that when metric loivertm finalW 
cwnei to the U S -and w« ate irrtain that it will-indwtrv 
will tee the advantaie to txmiplefe c«nvm»on in all tvpet ^ 
prahirtt without refmrd for thetr rtport marlet Otherwtw 
we ma» end up with dnme«ir hnmehnld pnjdutti ttitl Utnc 
ma<le in Inchet while the mathmei M»ed tn manufatture tSem 
are made m meters -and then ihe mnvertmn ,nitt realtv 
wwild \* meatured in "nwfihurlt 
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Tb» morw you dig in to 
problems ofstendsrds and 
moMSuromants. the moro 
obvious it becomes thet we 're 
going to go metric. Reports 
from the Netione/ Bureeu of 
Stenderds metrieetion 
conferences show thet while 
opinions very from "now" to 
"never", e strong mejority 
regerds U S conversion es 
ineviteble The Question no 
longer is wilt we. but 
when end hp ff^ 



If mu iilf I look at iIm map on (h* 
poBtlf pip. ray nuy be wrprtwd lo h* 
itut ihe twAy ncmmti.it ctMnlrtn (n the 
worU irr Oerkm. C«tnhii. Cvytiu. fi- 
nwk*. Uhrrta. MiUwI. Nifrrla. Stem 
b«i*e ittd ihe UntlMl Sliiei TV oitwr 
imor MowMrtn rtlhcr almrfy on 
•he nwirtr ty^ttm, or on the wiy. E*ta 
the Brtlhh haw* fivm vp the "BntHh" 
ty«em ol pMi. qovn. ^nont. etr. and 
•re haif<eay thranffi a IO-)r«ar con* 
«mlnn plan lo mrtrk- 

Vi wtMl. voii may ta* We've tic«n 
laUtne aInH ronverttnc lo mHrtc In 
ihH tfiuniry f*ef Unt-e Thomai jeffmrat 
l*mM4>f<(l the ides in JTW Cnt in ihiye 
(lav^ the V S WW not an indutinal na- 
lum. bm} wai drpmdenl on Cnal Brtl> 
■m for moM maimfacturetl fooih Mere 
mmlK.ihel* S «r«a. in T*la*lan lo the 
re« nl ihe wortd. an tnduitrtal colnwu 
and wa« lo I peal ettent, wif wdrKienl. 

Thino lie I hitle different wm We 
fate tome rtkfT rompetlltnn lhRi»|fnut 
ihe wnrU lipan. Creal Brtiain. and 
F.CC Eitrapean ErononMr Con u w w Kty 
tmwMinf of W««t Cermaay. Franre, 
Iliiv. neiftum. The NetheitMik and 
LutemKnx) have a!l ha ti a m ma for aap- 
ptien nf mdualrlal pmk lo ihe worlil- 
aml Ihey )u«t ad Rone metric. Even 
Canada, our ctoie natghhrn and Ugp<t 
iradifif paHMT. H lOtnK metru-, m well 
a« \M«rilU wfbd Serome a rifnlfi- 
rani market far t tpart« (n ihe pait 
three «ean 

Wtille we Mill ar« the mmt leth- 
nnla0ralt» advanced oatMm tn the 
worid. we no lonfer call •!! the Aott. 
Wf do not lead to alt praductt. For ea- 
ample. |tpan and the Vaiid to aeton 
r«Mn>nei have taken ever t*« lead tn 
ihip huiMhit. The IcmI ta «eel 
nolo^ whkh we took from EMtope 70 or 
V yr»n. afu H thetn once again 0*r 
lead H ctntetrtrated m new pradwl 



cMttvetc 

Oiate Mmhattan B«tk. N A t hook. 
M TKe rnnm-Obflar Ei-on w » y . quote* 
Fnnk HbII • «tudv rm f rwot E<f«ratd Demw 
ta<M'*#w tatted U%f Onrfft f|«frt Dl^rr m 



wftkh he un lhal If both ihe l> S and 
Nnnhweit Fjitope Had the vme •mount 
ol retoiifrei. Ihe U S per taplti lorome 
wniiM mil be Vl perrerM hl^ier. Jite lo 
letter ipplintian of knnwieiler. ■ 
ht|her r|iMlltv of manoteinenl aiMl mnre 
MemetiMnpetlllveprTMHrei Thuwn 
fcrre* Ihe Kenerai Intprevdon ilui f^*. 
tope't lethnolofk-at l«t H not taineil « 
WMch by I lark of hnewledRe a« mwh at 
by taMd«|aale appltcMton of lhal knowl- 
ed(r He wat «peaklnK of the yeir IWn 
tn the part 10 yeart manv Eiiropean md 
fipaone t owp aw tw have been calthinf 
up fatt-hMt a>k DetnMl. or the machine 
lmli«ilUen 

TTit* tnieme t-wnpetilion from lyi- 
mpean and Jipaneae (timpanie« OmmM 
lerve lo cmd I' S imlinlrv In ti-itme 
more tumpetllive ihrmich biveilmmi m 
modem fattliltet m% well ■« ever-lmprav- 
tnf manaKrmem tn-hnitf tei 

We won't feel the tmpacl of not ran- 
vertinf to metnt for anmr ime \fte» 
all OMr (TON national pradml h ainul 
ti thllwa and our npnrt trade volume 
K tome (40 Utbon per war-alral hur 
perrent In the lan^ nwv K u wfveT. at 
wortd iradr tflntutHet in etpand our 
aweran e t aww rn will sradiialtv feel li 
twTWw we wtn Iw Uowly thiH ant of our 
npnrt markett. EtmliialU we wttl have 
to go en a rrtih pm^ratti in ton vert, and 
at a iremendnm etpeme 

Our etporit wtit cradually taper off 
berame the pradiNt «twtdardi. whirh 
are now IwHig worked on by the ISO (tn- 
temattmal Oi^tcatton for Standard- 
Itationi. win he «et wtitMMit our paftkt- 
pation 'Vl far. for the moat part. iWie 
tfandanh are onlv mw wnwn d atkwa to 
eat^ of the parlHlpatlnt rooMrtet The 
ISO e m o uf ap^ eat-b t-mmtrv to arrept 
the reromfnendatkm tn. tit own naiinnal 
ftandard ) Thew pe>HhK I itandafdi 
he m metfK an«lv and will mttlt fnvn 
ertemive drbate attd tompr u mHe by the 
parlktpaliOf natmm Tbew flaidanli 
tntiM *ervr at nfattanff bomen lo e*- 
tlntlr \inent«n eiaah 
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mn, t« retf rfTnlnl thr impMI of fiNt- 
mC ISO utndinK <«n Hiirt m m (rwJivkl- 
u«t ifxhtftrin iimI at C'ourw. iprafnphu 

»» tUrttni: (0 frri ihr rlTnt rvm (ndiv 

Wr {Wild hrid off (he prahrrm K 
talinc ■ mucK«tmnfrr •cttvp p»rt (he 
ISO nrfn*u(ienv and our wijk« wimM 
*w rff« (i»f (wrauv have to itmx K (a 
oHer 0«tr fUMmi \mertcwi «(mdanh 
•rr K ntfml«v r x perim n . im. 

«H^«lled in min» pradud I'nn (TV 
Amenran Na(MMl Vandanl* tmtKutr It 
■irr*(lv invni.rd bu( rmild uw much 
«(mnKrt uippnrt from L' 5 tnduUry) 
Our hand would h< farther »(rra|thened 
tf our ne|{otla(on wm tiach«^ hv a L' S 
rnmnil(men( to convfTl (n metric w1(Kln 
tome wrlUisncnvfd plan fnr nwllMd 
artd (imtnt 

Onl « •lirai( jn |im-rr»( nf tndr- 
n«(inn«t i(afMj«rd« tKa( wtwkl nerd 
nty» r»l«( The oppnrlunKv for i'nmtr>M ■ 
(iwe Mtion It hnothmK •( nur dnor Witl 
we anrwer i(' 

BetkVt prmAKl ttaiKhnh. «nmp o* (he 
ftw^nt unt(« (hwTW»|vet are vet to lie 
ttatvdarditrd In (he Omrral Cfln- 
lerrnie of Wrifh(t and Mraturet 
fOTindrd in HT? hv (he Tres(v o* (he 
Metrr in Pa; it) adopted (he Iti(rf- 
f\a(tnn«l Warm of uni(t iKV whuh n- 
taMithe« htm unKi fnr length, itmh. 
time and (cinpmtuie. •« >*en at ricrtrtr 
rurTen( and lunnfiout tn(Pn<t(v Much 
tMri nrvdi to Iw iont. hooever. (o Iwth 
refine prewiK iMinKtom « meature- 



nonmttric ntfiott Mhomm m Mm* 

mrnt (Pthti»i(ii« tmoane tiwtre prrnsr. 
and to ptutf ^ other unKt lohermdv 

If (Kn tmrndi thraikl <iMttrrt (r> met- 
ni. <mr »niiM P4ni the nml.ttn; eral- 
ittnlr of wn(r>ld meiiiemnc «(iKlm(« 
U']vihaw'( \tirfrrr\f ihriMtt^ pr(«l4ennnf 
..mveillntt fi»ttP. mer^ «<k] Uyhjiw 
iinit« In JJniHKk. I'm* jv^trvh ami {iniiiid. 
feet lo newtnm toa\r% and nrwton-me- 
(m* And (Ki« it not (o mrndon (he 
■Vanifi of whool rhlldreti memorltmc 
Inchn per fort, fret per mile, tqturefret 
P*T acre tnd w on TV metric tyttrm. 
with Itt h*«e 10. wnutd pfirrtlnate ■ lot of 
umirrrmrv vhoolMrh mnd prrmK (V 
ttudrnti (o tpmd more dme on (hinlWif 
ou( (V proMtm 

Rtrt. in ■ mmp pTMdial i*a». mrtm 
iinlti «*niilij UtP irMht«rr\ tm(ntd hnun 
tn denip) (tme, permK \tmpler ftamUnl 
Itadnn of modular uipv mltire ernin iit 
nffifteennit pr««kt((ifwi and Mt^ndn^ 
improvt (V ^mmtati pn«t(tnn in iti(rr. 
national ftandank and %rr»fe peatrr 
•crvptanrr for oiir Piprtrti 

OI«vinmlv. (here are a lot n( trnniit 
ptnltleww mnrtn(n} wi(h tonvertint 
tV metrk- «v»(etfi or wfiutd have 
done i( tonf fa \\ |1raned frnm tV 
NatHwtal Bureau of S(«ndardi Drerfwtd 
Cflnfrrertre dettnVd below, tnme r4 
(Vprnl4eim are 

* Qwtiitnt hardwire. dUk (nnK dtn. 
mnlik ar>d meMunnt eqttipmen( 



• ftrvitinit drawtnp. ttarMlardt. »«t»pu 
(adorn, repair numuK 

• AetraminC t|er4v inipn(ort. ruthine 
<Tpera(ofv mcrnvtv^and ln^t man. 
«Crmen( (m 

' ronvenine(nmpu(pr |iMiKram% 
' l^ini: priMliHdnn dtirint: (ramltttm 
wi(h itxnM|umt drlayt ami (m(% 

• \1atn(aininf tbial iti.*«u»nr» nf niatp' 
r aU »nd part* for %rt -ral *pan 
\nntVr pmlilem n hw (ti ,tMtprt 

IVi *ou keep (he «.mr ami ptt( 

redimen%inn in mrtiH ntiid 'tr .»«iin 
o*er (rt metni «il«ir rmi' d tii mlieit' 

The fir\( ik.t tiiichi *ep ti «irtipUt at il 
appe»^ (n l<p |et« ruetm.e Ini( m (V 
ImtK ntn l( proftaliK ttrrwitd nrnatr (he 
«hr>te Mlra nf (ontpnitm Oiir pnalixd 
MiMild «(ilt V In iiKh«» no tna((rr K<m 
we taheled (hem and (V» oiNtt.! mi* 
(onftirm (n tti(erTuttnn »l «(andanK 
«iilrN. (V liertfid nl .i-r untpliFx a(ii<n 
Mmtid itcrt V ««ailat»lr 

TV onlv »>■' (.■, rrjivert M (n co ih 
retdv (o metn m. (Vrrliv ^ainttn 
(V full advan(4|rt even at a trraier 
midal rmt \( lift (Vre wnutd V a 
ptvnA after (V .<ii(ul rhafite^rver 



TV f S CmcreKin l«npM«ed(hr 
Metr»< Studv ^,( •iiihonimf an 
mirtdrd evslu^Tmn n( t' S in(rrett« m 
metrw-Sdon ar>d thar^ (V Sftretarv 
of Commerr* Mri(h (V mpnrHjItthtv 
TV proffnm wm wt up umlet (V mn- 
pi-M of (V Naimnal Bureau of Stan- 
dardt TV NBS hm itii(U(fd 14 trpar«(r 
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m»r9 THr St99^»t ih9FfM 

M«l ofxir.ullom m«,twn.d here pmmifd mm. potiiton of tht fmup. Wird on ih« Krw.p t o»t> rmut^ 

p«hcmivf ti.irmmM •! ih« SRS IVrrfwId ConfrmK* pn*Jefm within th» Am«ic«n „«K«»nil cwnplM 
l«trd pn««nly on turvevi of ihrtr m^htn The MIowinR In kMiIMa. wrre f.ced w„h ihf d. 

wmmarv of p«.i.nm cwnot po.tiM« do ,,„ik* to rf nonfd lemma of reprwmUn* • p^iKuUr «w*p» own ,„t^,^, 

powtjoo paprrt. ,wj wrttinir CMwl repmcnl differrnc** f.>r the fpnA of thai i,jr»,^ .« (.ppnaed ir. ih ..kI.vwuH 

irf opinkm «TWf.K v.n«« indivKluah wtihin evrh or^ni. pmoiul optnioa •♦.nh mi0^t have • bn-der vh^ ^ 

ulion IB rwral. howrver. oof aummarv reprewnit Ihe prahlrmofiheU S poiilKvt tn Kdavt world 



Awmrwi iMimrte of Otemtral EqDnwrt-wint* mttrtratian nnv 
MtmifKlunnf ClMmMti A«ori«riow . nm nmhtMllJan dofW im- 
venioi cart 

Ammnn lMltt«te of Mmln^ MeuDwr^aL Md rHrol«wi« E«p- 
nam muaiMti M uittTTwiHMal metric mttmi 
^orletv <J h«lln InAMTry '•^*tM opinieav Ihmlbre m tfand 
^Menrwi rwtreltwm iMihite-wea bnle fwed hr c 



A turn Mum KmatUttm^'t^on eventital ado^kwi 
\mtnct» Irui # Sir«f lintttute ww mt a4*wa^. t«l will 
t^itftgr to mwt citwwe iia n fc 
I Conrrete ImtRiitf 



NmmmI Andmiv of bt^merinf -take* no Mmd 
Amenram locwtv tar EM^wermc edMea*toi-wei 
Amtnn* factaty lar Taattaf k MetertaH-liM fuida avaiUWe to 

Cm Mawjfirt w e T i mm mtrrmm w both pncm awt hretp t«m- 

G ttan tfwn»««n 
mrUt Faalflnen iMimiH »e«t htthon MW triMltwm rart 



rnMultmf and Prt4>«lan«l EACtnren-no fFoort Uti lu S)>lp 
inwnran Vartety of ^fnoJfwal Cnflneerv-raowi etrt* t+ianfe 
immcan Wwfv ef H««im( Mnfrrafma Md ^l^ CoMUM»>»r,( 
KnpMe»-fW ft and hit •iH Mp 

MtFnrtinm B«vtfi| MamJaituren ^(wtMivi-wei I' S pM 
tto untntaM*. mwd (han^e 

Fam b InduMnal Kqupmrni inmtMw-U^ttn w»iU *«rt IVv««r 
trimtttes 

Nar»aul Fl<iid Fow*? Kmoru»inn-m mti rhanfr prampit* 
National Tool Dm ft FnrMMi Maih nerk ^wn«tian-»nan( ftnt 
aflettad will [intown waf J i 

Nattonal Marhine Tod BiriUm ^Mnnattnn-^aei no .find Uit 
w«« lne«ltabdltv 

iwKiaiMM <rf K«ne Apphante Man«rfMei>r*e»-taket no prmttun 




Bmumh C<|«tpnim MaMfacturen \MonatMn -^fcvwM optninv 
wei piabbiiN m c Bn o nten i mj p n i Tear tramitmt 
D»rt™ntc liMWne« Awmwn «w n wie^tatMhtv mtfgr*% vaH« 
Mafl. 10-w r trtmtww 

tnMitMt* of Ooctnral tt Dmdtmut En«n*«n-«lfea(S tMt* M umu 
m puMkatKMi 

Naltanal Derinrd Mamifattttfm A««vutMn-dm<M opmiov 



KmanMtm^ikrt no «an4 



I thanar to SI b* diiphuitdtn tn metnt i.<Muttne« 
Iplw4dm C4M»nl of Amenra-mi* to ^ »fk«a (Aatonen arv 
Amertcan fUitway Car Inoitnte-WM no a<Kantac« hut tmiM rat 



waH M n- 1 1 1 nn need tm mrtnra- 
nfdMlfriitniMadad 

CflfMeafv occepn SI with tertatn ei 
re^tont. Md* to Ketp trtmitMn 



Mudiei tarti MkMK. 

• Witat H the pt- It impact within the 
t* S ol HKrea mg Wntid wide u*e of 
the metric lyitcir' 

• W>i«t would be ibt impact in the f<»- 
ture^-MMMtif DO dunfe In ctifrMtt 
mettle UM«c and no cmedlMtkn 
■nwnf virloia Hrton of tixtety' 

• WiMt would be tha pflert ol ■ coordl- 
Bated iMttOMl prafTMn to Him«*e 
live nae of the metrtr tiittem' 
Without detailing alt H ttwitn, m ef- 
fect the* roraitt of lample «urwry% of 
KMiMrectwm both be letter end phone, 
cart tnaKite, an ewmhtatton be Ihe Dept 
of Deferae end raoftdrntlan of the ef- 
fttH OB eerioM approptule eefmenH of 
our Mctot^-dlSmnt le«eH of fD««ni- 



Om of the ftwhea h • lenei of «e««n 
CTw f tfei K e a to all aefmentt of In- 
Amty. ca waw iiiei eflatnL eihmttan. le- 
bor end aervic* (Wkh an appanmiity to 
•«*cv the4f optaiana m the bew tenm 



TW Rrtt corO m ntt wm held m late 



Auttutt et the Deerfirld Acedem*. 
DecrfleM, Ma« for enflneenng orl- 
nrted inrfuttry. loeltationi mm aent to 
more than 90 trade anodettont. profa- 
uotui totiettet. and other Krotrpi Abft 
« perrent rcipooded. m«t with e rre- 
pMed poutuwi paper Snme Kuidelinei 
were aent each (pmip lo help prepare for 
the ranlermire. TV* were aifced to re- 
ipodd 10 iheee que«tam 

• What ta the prrwat uatui of meaeur- 
i»H lyitem naage. rerent and future 
trendi to metrk, advantafn and dto- 
advMitafvf of nettte' 

• What arc the po^ble h,hire effeeti 
from altemattee rounei of action 
rofit^im u y (no nattanal prafram). or 
ptwmad metrlcatlan en a eoordinatKl 
natMna] pro^m' 

• What ere nwr opfnlom an the ncwd 
for htcteaaed metnc tnafe. aire other 
wim i^ kJ i H for the Metrtc SIikK 
Ormp lo confMlft' 

The con f erei H e wm divtdad mto 10 
each co«er1nf a fna|ar aefpnent 
of «ifttieertn« oriented mduilrr petrT>. 
Worn, chemical, and plaitlca: pnmarv 



metah (ontrete. and ruIJi^. Imied na 
ttotut enctneerin^ «nd ftandard^ ori;ani- 
tattom. fabricated mHal prtMhjiti m 
tludtnH fa^tenen. mn^kal and ptani 
enetnecrlnu. arienttfW- attd pmte^* loo- 
trol mtnimentt. cnntultinK "nd profet 
nonaJ m^tiren. marflnrrv. 
eWtthcal. ^Icrtncal machlnerv. and 
trsmport *t ion M^yipment 



foiltlont if partlcipatiPK (roupi 
ranfed from 1-t't chanff now"' to firm 
oppoainon Be .he md of (he confer 
ence. how^wet, a ct.ttaemui developed 
among the partkiptntt that fmng met 
nc H inrrlt a bte and that the trmmltlvi 
ihoeld not be mandatv^. hut b« a vol 
uatarv. roordlnated nattonel prafram 

The appttance ttMhtitrv. for rumple 
It oppoted to a rhanfe Tli«i tndu«tr% ei 
port! few produrti berauw of difTerent 
reqwirementt In forelcn hcme« Thev 
fear that metrication could optti domet- 
tk marfceti to importi reduc ng thetr 
pmAictkm vrlume Another gnwp op- 
poard frjr (eoeraffy the «ame fravro h 
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tt»t Oft<ill petition ol the lnduBir«l Fat1»n*r| inttiTut* 
inanai thff NB$ DMffifldConUrsnct <*m iptNtd owl by 

l'^dull"•4 Ftlitntrl 'nitilut* Bupoortl fhc coniinu«d 
by AmtriCtn .ndultry ot USA tf*v«4noff4 tnoinMring 
liand«<dl tor m#ch«n»CJi tntv^rl n bM«d on cuiio 
f^Vf |in<^'POwntf| unitl ©• moa«tff»montl twcauM (M 
t»li»n«r| prodwCW} tn confof.-nanct rtqifKtfnanti of 

US* Ittndardl h«y« itchoiCM tupOftorily lo Km^tf prod- 
ucTt manwlaauratf m tccofitonca with any Itw cur r«ni 
IVtiami of anginoffing ittndardt fOt m«c^•nle•l faittnon 
tMMi} o« mttr< modu>«t and (J) Iho mon«tarv eofi ol iho 
U S IwtOAOf manufactufxtg .ntfusiry to convod to tho 
H»firie tvtttffl Moukf b« no'b'isnt «o •ppar«ni 

compcniating vtluot 

At itii« pomi w tay hoMr«w*f in rccognifot 
thai import»«l Mgm«nt« o* *mOf«Jn intfutlrv may •!•« 
to COn«*f1 to iw«tnc In iucfl Ovont • n«w mf«m of !■«• 
ttfwr <l»«tda*dt dMi«n«d tor otnwnwm poflprmanct c«p*- 
b-tity bMwl o« m#trie motfulm thouid b« dtvviepod ■ 

Th« n«w lytttm would b» • COfnplota »w» ittn sp- 
prowh not ral«ttd to any aitttMQ tynom Tk« pwrpoM 
would b« to achiov* optimum poffo^ m»nc« capaMrty m •« 
r»a»a»iati u«*d •« tM ftwwwq f unaton and to an»m mom. 
imum timpbrKation m th« numbof and ttylti of itandwd 
faitanoff 



Tha B«*»t Tool Co'pe'ai'on B*k>ii Wi«con«.fi ■ 
•ng manufoctufor o* cuti.ng tooH ond o«Qm afNothf 
•doa In a rocontfy puWithM bootlot c»n«d USA 
Com Matnc ihoy c (wort oi John Ovaf* ft 

Comparty to turn up the problom Am«*ic« hn only two 
chowat <n ihfl fo4a It can pi«T ,n world itandardi to at 
•vmt »n »ctn« r?** ot loadorVxp or to w*.t lor Otharl to 
dovtlop itandardt that avtntu»l»v mwft wto 
Mr KanyonV Taylof Prondant ot Boloit antwaft 
5ha iSO Si (intarnationai Organtiatfon for Standard 
.iat«nt h«« d«v«k>pMl ^ tMKkabio tta«>d«rdi » moii 
•f*%% tVMOvot m fattanort and tcrow iftraadt \ht tSO 
prcpotod ttandard It .rtcomplM* ond prodxat attombkot 
wmatniaaory fo U S H»dwtiry 

Attiough tttora ara ftw thMigt m groator et «an. 
dordiiation f»i«n tcrvw thraad« »f>d tho nuti botti and 
•etawi mod to tattoo pract«*Oy ovory known mocNw^<cai 
dovK* « mduttfy the ISO Standards CommmM •« up m 
tB4e lormaltr ationdontd ih«.f anompti to d^^lep ono 
ttandard lyttom in 1957 tt wai thon ogrowJ that -we lyt 
Tomt would baacctptad by ISO tho Unrtwd Inctt airaady 
»u(»y davoiepMl by Am«r«a irrtOM and Canada and a naw 
St m*tr< ttandard ayttam Tha n»Mr tSO m«r< tyitam 
tonunataly hat mar»y pemrt m common with our Un.t«4 
Inchiyttam both batng mada to tha tama ihraad torm 



- .n . ^ . *^ m«hod Ot totw thraad matrif<ai«n con 

nn. i^H, " — >0 'SO and pr«.nt un.t^ Am.r«n thr.«H 

not luppon any action to maka mandatory iha u«a by »nto a matrrt«d 



Ar>a»«can ^nduttry ot a«th«r lyttam ol tatianar tiandardt 

Mr Arthur R Braad Tachn«ca< D.facior ot Tha Um«en 
& Sattiont Company addad a taw ramartt a tatli 

to»ca compoaad ot lt<a anginaar i from tha mambat com. 
paniat ol lfl wat attabi«ihad through tha Standbrdt tnd 
Tachnicai Praetxat Committaa to dai«rm>na whatha» 
thara can ba changa tor valwa .t w« .ncraata tha vta ot tha 
m«tnc maaturan>ant lytiam Th« (erc« hat tirti el ait 
to inyattigata whara w« itand new Thoao el ut who ha«« 



' tabta tnd eon»ar»on of all pratant ttMar 
aneat cevar,ng looH gagn and product f.tt mto mtt,< 
tanguaga 

Although matrcat«n ot Kraw thraadt and tattanat 
wnti raqutra many yaart to comp4ata wa wrfi Itva <n a mat 
ne locMty whara tha tarmi tneh and daamai w»ch win 
hava no maariing Oual datignat.on w*n hatp during tha 
trantrtien but wa mwtt hava a rttathed hara at Baton to 
pfOCVtty tdantify tha standard thraad 



uaa and to •fltafl«gant»y attnt and go^ our cuitamart .nto 



multi-dimanwenal a«par*m hnew tha ittangtha and tha corraet tutura fiandard 

waahna.aaaofbothmaat«»amaot.yiiai«t andwpartKu- Tha propoaad iatort mathod ol throad dat-gnation h« 
IThTII^^L"* 'tL*^ *u..datn»n«.onW.c:^^ 

^ n« Sa aftal>l.«had by a t*:hn«l 

.!^^rJ!l^ «««'»»~«*«butby.nduttfva.po««K.a.totha.d. 

.n bom ^ arHi m«rc «^ « avo-awa itandard. and ..«.g« «» a«h pan^utoTZ^m tSTc^^ 

n»erf«at->nt wa prppoaa to davatoo a brand now had Thraad Sanaa HopatuHy by mduttry uaaga ihaaa 

approach tow^dmodutat of too Th*w*,«ciudan«n^ h-c tar*aa w* baeoma pan of a imgia naw (ntamaftonal 

«»i Ming el thraadt tha ant-o boM for pott4>la ai Standard Scraw ThraMi Synam 
pcntton TTw poatibia atpanwen mcJudat what matanatt 

how thay can ba utad-io itia« tuNatt advantoga. for &- » ■ i . » w, ^rf^ ^ 

aiampla haM ttytat ol fattanM new avarfabia » .nch rfrr^^^ i^ imiX^^riJJJUZ^iZl 
»nd ma«nr - . - 



• m awn www. 



K^^1^2l^7^ • '""»^'««T«t.tHwv.rt.»,tirvU.fctne 

r™-l . . Amrtwan out ti»t(lfMrt1nR.anam«d tfid»dna. mnfrrfi^, wa pUn tn iraWt* a 

to thangf new TV imttw to prM "HHi rapon it tha fim ol a pUimad hatfwty thnwch a |tVy«r tfimrtk-^ 

«r*^.Jil!l7'^ ^ »-»«>'«fc-nr,roe..„^ta««rf,aUt«| th-. «»vnr* „p„t«J- 

An« .? tliti"^ . ^ t™^* .fci,^ «|.r.H«t la. •«* th^ ha., tha .Abttr^l pri4«,. „f 

Anmal!.thafiPrtt«»(miicaw.,wan hnr. and RpnaraJ ti»ch«*«t a«rtrt»hir«. 
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El The viriiole world is going metric-part II 



Th9 U. $ is thB only 
*ndustri»find nation in th9 
world not committed to tht 
metric syst»m. With this f»et 
»s § backdrop, htrt 's « report 
on th» National Burtmt of 
Standards Matric Confaranea 
on education Although thay 
art anxious to convart to 
matrie and could mova 
rapidly, many aducators. 
pushad for a earafully 
coofdinatad national program 
with a tO-yaar transition. 



Uamrtunhvfwl bv nufor nptla) iiv 
^'•ttw^nf* lIlfMl <rf fopd|^ cMnpctltton. 
or Ih* neetmty al nalrtnit ■ prafil. the 
educatloMl ap*m u* mihuilurtc 
•boMt th» U.S. cBPWt ti ic to lb* mMrtc 
fr«ML On ont huid. thrtr illltudr 
m(|[^l b* imnad "immltittc" by thow 

Wltkm But on :hr atbw btnd tfm do 
da*! with prapl*. >• Mny cmh <mr own 
cbtUrtn. wtd w« AmiU iMm lo wfut 
Tbrir ba«* lo conlribufo lo ih« e«vntt 

Al th« NBS Mtfrtc CmftRw* on 
Edi>calt«v 33 fpvctetM^ In lotnMl pn- 
■mtaiioM covwfait tit phM« ol Hun- 
tlon. i^VMl ihM convrrting le nwtrk 
wouM he food for •dMcation. pravtdH 
tb* trwKltian wvt* (DVMWimt ipon- 
•end and wtti pluiMd wttb And di*n 
CflMt to «ducatlo« would hr nOnor b*- 
CMW HHMl t«»i< n iK •ffoctrd wwld 
b* In t M tboofcv wbicb at* r«vtwd «vm 



In MtHtdmi Ibt i«««tAt»an lo lh« conlrf • 
MM*, thf NBS aihad ib* odttntan 

• Wbm to RMtrtc bM«g loufhl 
«bm dM^ H b* tMi^ if • iMtMiuJ 



Frank Hall 



• Wbot i liiilil n i i «in b* fMod. mUt 

ll 

• WhMwvUMadvtiil^altWfiwtnr 
•r«Mila«dMntlOT? 

• ir odoptod how dMsId conx niu w to 
fldMcAHflo bt plHWMd. h«w tooK «in 
It Ilk*, what mi b* dbnr in help 
"iStnh mMrH*^ 

^- 

ArceRbnf to Um NEA (NattaMl Edi»- 
cmrton Amtattant. tpoohlfig for mart 
Ihu on* milbm twinbon. odyeoton b- 
wor ih« imtrtc ir««ii for all pmp* 
ll •»«« tlM» and ti outer lo mtArnt a md 
It to only afbctt«« whan It caa ba 
raUtfd to hfa oottod* ibo m^hmI TWy 
Mppon a ttVyaar. natioRwtda ctm. 
••Ttoi profnai w«th a dnrt two or 



Ihrce-tav pUnninf procram for in- 
trrvKv leachrr Iraininc prtor lo ihe n»- 
ttonwtdr Mart 

All tonlntNilor* lo lh« tonfermcr 
aipved iHm a purviv volw^tary apprtMch 
to convrnton wotiM not wori Thn n 
what we have nam. and the ttran| mMi 
valimt of ihf eduralor« fnr rartv. 
planned converwin ittrm from Iheir dt\ 
uttifactton wiih (he pmenl aetup TV 
tomplei Cflftnh lyKem wtlh Mi frar 
ItaM. and aaaorted unrelated equivalenh 
M drfTtmll and time romurmnf to learh 
Wdh two kindi ol poun<k. dry and liq- 
old qttartt. etchl ktmdi al lom. M ktmh 
of btnhek and tpertalited unlH wrh at 
cwk boanlfret. mK ratboim. fiir- 
kmCk atadu. and pirat and patnit. who 
ran claim he hai mattered It alP 

A number of tctencc rounei tn 
fKwWed wtihin ihe pair rnvrnl yean 
taa the mernc lyiieni eBcltttr««ly Three. 
Jf**lop>d wiTh hMding from ihe Na 
Me»»al Srtenc* Foondatton. we lahnn 
lory ertonted wlih apparatua lochidad 
Another, the tntermedtale Sctenre Car 
rtcuhim Stody itXSi h an IndiWd- 
uallaad tnatrurtkn procram for fradei 7 
thrtmtdt • The ctwrw atn only metrtc 
(w meaMromeiii of dManc*. force, 
maat, voluMte. weight Itm p erm hir e and 
enerjy. Tlw ctodrnti profrcaa oerordlni 
lo abhty and MereM and altbonfh the 
itoe ei metrk to only locend ar y lo Ihe 
ndifcn matter, they annn Icsra lo ihuik 
metric. The ratine inrloder mtt. lahv 
ratory apparaiut. telf-aiteumeni. 
teacher ortentaHon and ttamWrdirrd 
lam. After ipaclal ttainln|t the teachen 
tpend le«i than ftve percent of ibeir Ume 
with Ihe claoa at a whole, which comei 
ai a dMck lo imm. but rveuitt ri^w thai 
Ihe nmrao It rflrcti«e lor all abiltty lev- 
eb and a brood nn|e of achml «t» 
attoMi and that rtadtoiK le«*l H rela 
t»««ty tn tto npan tw l Tbe tipuficaace to 
that her* to a way lo teach actenre lo 
chllAen who mav he from wHb>ty di- 
•ene boc^ m n mn d ^ that can «o ai far at 
lhatr abdittaa and mtereeti penrnt. and 
that the nycallfd culturally drprtwd 
child hi 
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thint pnuihl« IcM l.'.f fir»t fimr in hi« 
«ho.>l I «t^t 

«Hh*f rotiftrt f(» rlPmrntan ami hi^h 
whioU iMitiK hiHmi trr t\n\t}y\r frt>«n 
the Ph««it*l Vifrvf f:!!^!? <i MIT 
Kducalinnal Dr»^lopmrnl i.mtn. Elf 
inrnf*t« Vrtrntp f.uffiiulnm iffim 
A\AV. anH piuliia(t«p Ph««K<l Scirwr 
(ram Diikp r 

tilfv. p*<«ii » and JiKilojv ht«rr n**d nwi- 
m unn» »p«r» 

Geolotp. tnunei uir mrtnr «i!v 
tthvtp nr4>dnl Imt at itw Iwid in- 
trrai'V to tin pfnlilrmt uilh du«t m 
IriTO Fj>Kin**f inK eduction fo»«*e wiK- 
tianii*! prnhkim The phvurt and 

cfwuff. but tlviM in drtjfpi ami ffl(p. 
r>*»nnK •ppliraiion pn^nlfd out thai 
ttrtc* I he iilnm. Rtu. hori»po<wfr. dviw. 
mu«^I and rrf will diupfmr. trirr- 
tntr lahtn rhani and dtaKrmnn. wch at 
tiram tahln *nd Mollis diaerann 
all have In h« rrvncd Labnnicwv vquip- 
nwni mutt h* rmvrrtM. and ihit «»itt 



MHtM WimK MtKnrttmt mi n 
m<iMM r>*tu*lirn r< f S in*m« 
mMntaiMw tnd Htarfid tka Vrrvtar^ of 
Cnnmrrr* |h* rMpanubtlily TW 

profpM WM M «p ttndrr lha m y m i ei 
•tw NmmmI Iwtwi of StMMlank TK» 
NBS Sm mitwifd 14 wpanip Mck 

• WSai H (tw ptTOTM Mpart wnktn tkr 
I' S of i mw Mw f wwld wid» M» r4 rf« 

• W>at •««U tw IW HnpMI to rti* 



• ^^liat •mU tw tka iA»rf of a tannk 
nalfd MtMMl p»o y w to mrtPM» ikr 
«r of lK» mmj%r nurm* 
Witl>au4 drt*ili«t •n U m tf 

UkI tSt^ mHK of wnpla «Mr>m of im 
dbriwan hoifc br Unrr and phow. roM 
MialviM, M miiMttiai t<y dM [Vpt of D»- 
f*^. and mnMdvnftsi of IS* fflan m 
nno» afpnpntt* WfWMti of m » 




npinMw on itw ha«r mm Lm MMh 
wv tvpvtfd on ttw Ant f daiw w * «4ikli 

TWamrirnpomMitha NahMl M««V 



iH>«^if<tr duti i»»lftntf(W wimr wan 

(■K4nc«>vff flit pncinrrfinc tiitdrnii 
«f>iild hejin <f iKr finhmrn level and 
wfnild n**d Uvf l<i U\t vpan to torn- 
pMr. «irith fvviiton o( fpitlinnkt anfl tpf 
PWH-^ matPntU during thit lime 

VoratMnal fduraton from Irn divi 
*ion» frf Ihe \mfnran VoratHwal Atmcl- 
aiion ihat < pluincd program it 

n«Te%iarv and manv el lh«m tumntfd 
plant for Kh«dulin( lh« irmmilion Ci 
c«pl for tounn ieun| machjn* tooU. 
ranvemon can ht rompletfd in two to 
ftvp vean wiih minor roit Trade trhoDit 
nerd five lo let* veart to hold equtpmrnt 
rmli In a minimum 

Since voraitnnal wlMieb irajn ttudenll 
for • parttrular omipallm. IralntnR ui 
ihe metric vyHam wtMid have to Iw in 
wiih emplo^ mnventon The voca- 
nana! eduralon art ahe estrmively in- 
vnlwd wiih adull rdocatlon and ar* pre- 
pared 10 ffer roiinet (or uHnf mettle 
on the |nb ai tvell at rourwt for con- 
tumen Thr Manpower Develapnenl 
Tratn<n( divlilm tecnmmendi pio- 
Krammed mstmcttan (or ihe adull lo 
learn esactly what he needi wiihoui 
wastInK lilt. 



B(Mh iha NCA. reprMentlnf ttemen- 
lary aitd wcondar* rducalkm. and ihe 
AVA rvpreaaniMf roraiwnal arhoel 
eduraion a|p«e lhat l«achln|[ metric hat 
a number ol advaalitn 
• Mrtrtc. wtth (h bai* 10. h nay lo wi- 

diiKaiML remamher and uae. 

■ CaJcolattora an more acmrata when 
deallMX in dacimali tnttrad ol fnc> 
itom and can be mada on a tilde rule. 

■ Sinreworh-a-day urutiar* related, ibe 
tyitem It easy lo ce mp rahatwi (Th» 
rirrlc. howew, Kit] hat an Imtkmal 
relatVNMhip hatwwn dtameter and 
perimeter e cannot be aboUihed.) 

■ Meaauraniattlt ara Umpler and man 
acciirata wiih daHma) iraduattow. 

a Stmilarlty batwwa onr ra<n«|p and 
ihe mctrtr ivit«m hclpa learrnnn 
From tndwtrv'i pnini ol view, when 
t new (eneralton ol metnr-iraiMd 
worken )nim Ihe work fnrre. imiotd 
hnun ol dni|pi time will be tavvd. at 
well at a ht( redurlion of erran in 
enpneennf, produrtion and atTounltni 
One ol the bi| pmblemt rlj^l now m 
education It thai In many raaca dual m- 
lem mtift he itufhl One rorttnbutor 
made ihe polnl thai rontimied delay m 
adoption ol mrtnc a^tile the r««( ol iha 
wwid fenvertt makei il iiri i— n *oi 
earii «udnH to mattrr both, wfcjle 
aduHinndtihardiomaiiarMie a 




■ffwbirtifatfi%i III tum 

i(MAA)«i ■ - 



0m (ACQ mm Mb bM mm. t 
iiiLi iiJijiiiiiimat^p 
ai 
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According to Dr. Lewis M, 
BrMSComb, Director of the 
Netionet Bureau of Stenderds. 

"the old stendby 'A pint's e 
pound the whole world round' 
must soon be chenged to 'A 
pint 's e pound from Long 
Islend to Puget Sound. ' The 
world ofnonmetric meesures 
is shrir 'ung fest. " 



Frank Ha// 



Th« inicfwtliig iblag kbout ih* Nattoiul 
Bureau ol SUndanb Cenltrtoctt on 
Mcincailon U ihal group* rvpfMtillng « 
broad Cfou MCtkm of Afimlcu locMy. 
mMllo|t tudqw n dwlly. cama up with 
ihc ufD* cooclusloni: Convcnhm lo ihc 
Rwlric lyiltm In lha V. S. it iatvlubla, 
ind that wfhat b oaaded to a wall* 
plannMl coonllnatad national prapam 
over a period ol yaan. 

iipealUiig at tha Conftrenct on Con* 
Hurtcr Affaim. Dr. Lewli H. Braoicomb^ 
Diractorol i)m NBS put tka cwohition ol 
th« uM ol iiMtrte into ptnpacttvc. Ha 
fajd that In 1886 Congroii oiadt rtwtrlc 
until Ugil to tha U. and In 1B7S wa 
lijpMd tha Treaty ol the Htttr that 
tabltohad mttrtc untb u offkUl toter* 
national uolb ol maaiura. Slnca that 
timt 43 nation! hav* iolne^ and the In* 
tematlonal Syitain ol UnlU (SU an In* 
lematlooally hannonliad lyttan ol com- 
patible, tdentiflc maasurtmant unib bat 
been adopted TIm ioA wu ctlabllihod 
at ciadly SS.4 mllllmatan. In (ad. the 
primary meaturemaot standardi mala* 
talnad lor the United Sutai by the NBS 
are all Sl(aMlrlc standardi). 

Dr. Brantcemb pointed gut that only 
the U. S. and Canada among laduMrlal 
natloru are perMvarlng with putu and 
pounds and even Canada "hu declared 
oveotuai coovenlon to mettle a daAnlte 
o^odive ol official policy.** 

According to Dr. Brarucomb: Tba ar- 
gumenU (or changing to mettle UMie 
conoam lha poailble Imped on fbrel^ 
trade, the ability lo connunlcate ef- 
fectively throughout the tvorld. and the 
Inlrindc limplldty and logic ol the met* 
tic lyttcm itMlf. The powtag inlei^ 
dep en dence ol Mtlooa> ai we Am ooe 
aaothar'i producti. vacalionlanda, and 
pollutloa Mggaala that ^armonltlng our 
meaiuremeot language with that ol the 
reft ol the world may be adaiirablo, and 
periupa even a niceeiary itep- ... But 
mtoundarstanding ol what a change to 
metric ro ea iu rereent meam to m %vlde- 
tpread end both advanlaget and dlffl- 
cultlai are lo poorly undentood. that an 
obfedlve itudy d the dtuatlon to euen- 



tlal. We RMUt try to evaluate the value 
to the U. S. ol hannonliing our meaiurt- 
mcnt pradlcei with the rest ol the 
world-end estimate the difficulty ol 
doing 10^ and the coosequertces ol con- 
tinuing to be different. We must tiy to 
separate fads fnm myths and eaammc 
alternatives for the nation." 



In dtocutilQg the "consequences ol 
being differenC Dr. Brarucomb men* 
tlon«l that both the ISO (International 
Organlutlon for Standardlutloo) and 
the lEC (International Dectro'Tcchnl- 
cal Cocnmlnton) have decided thst after 
January IflTf all International stA'idards 
will be written In Si units. 

"Perhaps more ilpiificant than the 
powth ol iiandardi writing adivity," 
Dr. Branscomb uid, "Is the dcvcl- 
opmeat ol new means for staiMlards en- 
forc em e n t that may make . . . com- 
pUaoco Involuntary, at least In certain 
marlcets. Tbui the Economic Commis- 
sion for Europe. (ECE) In Febniary 
IflTQt, ehdorsed a recommondatlon that 
standards used In tatematlonal trade 
should be harmoftlied on the basis ol 
ISO and lEC rMommendations. Hm 
ECE also endorsed. In prlitdpal, the pro- 
poaal that quality aseurartce and produd 
certlAcatlon programa In Inicmatiooal 
trade be based on ISO and lEC stan- 
dards. The most spedfic certification 
system being esublished b In the field ol 
cloctronle components, to be admlnU- 
tcrod by the Committee for Coofdlna* 
tlon ol European Standards la the Elee- 
irlcal Field (CENEL)- Systems ol thto 
iind emphailM the increasing Impor- 
Unce with whkh many nations view 
ncniarifl .-mens for regulating trade. In* 
duTtrlal sluVatds can be gooerated and 
enforced In luch a way either to fadl- 
itale trade within a poup ol cooperative 
iMtlotiS or 10 erad i banior afUnst IR^ 
ports of Dooconforming products. 

"The e&teni to which hardware 
changes must be made ts In part a ques- 
tion ol the conaequences ol harmonising 
our natiocsl produd ftawktdi with 



310 



thaw of nwlrtc iwllufu, ptrtly • 
question of prewnlinK the AmcticM 
confuiiier wllh produt-tt whmc (juanllly 
!• dcK-nbed In ■ ftnglc mcawiremml tyi- 
Icm With rajtanl lo tundtnli. ihc im. 
pMTt on U. S Indittlnd prvcltrc ik' 
ptnd wbauoltolly on the vljof with 
which |h« U. S. pMtkiptIo In Inltr. 
iMliontI iiandsnk iwfoltaltons. f(« ii 4i 
■ nuKcr of giv* ud ukc. 

"Muiy hwd«nrt Hems i-onw In tUn- 
d«rd %ltn •!! over Ihc «iforlcl, ortglntUy 
designed In Inches In Che VSA^ hut ^ 
scrtlwd «broMl In mllllmelen by |wupl« 
who h«ve no nc«l lo be «w«rc ih«t ihe 
oriKlntI dcsi|pi mgliM*? wu woding In 
Inches. Aulomobtle «irhcel nuria (ilrt 
sites] are an eample. Dtmcmlontl spec 
llic«l(oni for miny other praduils could, 
In prlndple. become offkltlljr metric by 
their bdng tdopled u Internal haul 
standwib under proivdurct of ihe ISO. 
Whether (his happens depends In part 
on the vigor with which U. S. Induilry 
pursues inicnullonal Man^rdlulloa 
the eiicnl lo which twisumer groups 
can encounge and paitktpate In ihto ac* 
iMijf. and ihe cncoungtnMOt and sup> 
port thai cm be forthcoming Iram ihe 
Federal GovemnMat In tny case ibe op- 
portunity la hert^ for ihc past 10 years' 
««p«r<«nce suggests ihel during the neat 
10 ywn a whitaAtial frailion of the na- 
ifonaJ standardi of todustrialltcd na> 
tlons, apedally In Europt. wllf be pro* 
G«aod ihniui^ the ISO and Us affillale 
iHtlEC" 



Held la the Dtpa.tm«ti of Coiamcrte 
•udllortusn. Washlogloa. D. dwtag 
Ibe WMk of Sept tl«. lb* NBS Metrfe 
Study Confoionce on Con«Mn«r •ori- 
ented Industry beaid 3t oivuUtaliom 
praaent Ibeir views on nwtrkallon In ibe 
U. S. In gcnord. the optaloni srero lim. 
(lar to tboaa opresMd tt iHt earlier Eo* 
glneortBg-orieoiad confortnce at 
OecffMd Mui. Some loduatrtaa openly 
oppoaMi U. S. conventan to metrtc, a 
matority wart for conventon, and almoat 
an fell ibat lihiDeWCable. 

The forma) presentations responded 
to questions leoi earlier by Ihe NBS; 

• Wbaiu the pmeot and fulufv Impact 
on ymir Induitry of the increaUng 
worldwide use of the metric system? 

e What would be the effect of a na- 
lloaal pnfnm le incrwM the use of 
Ihc metric qntcm; how should It be 
donci how long tvill it lake; what %v||| 
il cost: whal «v||| be Ihe ma)ar prvh. 
lema in your industry? 



Of Ihe 3i nrganitallofu mpondlni; 
eighl wanted lo change right now and 
fmr were opposed lo any rbange. The 
maforlty of the remaining groups were 
In favor of clungc. but some sireiacd 
Ihe need lor luHklenI lime for con* 
vrrtKm and othen gave II rehidant 
Mppnn because th^ fell conversion 
in the U. S. Is inevitable. About 10 
groupk inuk no stand al all. eUber he< 
cause the group was still studying ihe 
question or liecausc no consemus 
cmld be reached «r|ibin ihc group. 



Ullle Informailon was p^ocnted on 
cost of conversion, but some of the proU 



• Convtnloo of macblaery or equip* 
mcni would be a ma(or coat problem 
accordlog le the paper mshcr\ print* 
lag iM^rlcs, and cannen. 

• Dual Inventories needed during iran* 
lition years would be a coat proUem 
le wholesalers soft^drlok bottler^ and 
auie dealer service departments. 

• TnJmog of penoonel wu a ma|or 
problM dlscuMd in more than haU 
of lb* preaeaUtleM. 

• EthKatlag co nsume n was mentkmod 
as a mafor problem by almoat all 
groups. (See Pan 11 of Ihis series. Jan. 
IVri. page 44 for the oducaton re- 

itelbitpioblam.) 



Aside from Ibe obvious advantages of 
the oMe of haodltag dadmal unib %v|lh 
rcMllinf raAictioa of enon and time 
saving dtacunad in dMail in our two 
prwlmtt conlannce reports many of the 
caoaumer*orteQted anodallons soe ma* 
|or bencAu Iram the opportunity to slm* 
pllly package and itie standards if con- 
vmlon to mettk were le procood on a 
natkmaUy coonbiated time table. 

The food chains, soft-drink bottler^ 
rvfrigeraled warehousemen, newspaper 
puWiAerx and ihoe manufocturen 
could all beiMflt from slntpliflcallon. 
The appard Industry sees an advanUft 
in met ric St andards for women's dothlng 
hecauaa of the preaeol confusion in Hie 
deslpjatJon. but for men's clothing, the 
IndiMlry formact that more stMa will be 
roquirad to cover the same range now 
available. For etampfe: metric standard 
for shirt collars require II on«-c«nilme- 
ter stapa to replaco the praaani n^ 
steps in 1/8-incb increments. 

For a summary of how each poup re 
tpQodoA too the boa on oppoaiie page. 



nia b our third report oa NH 
UotAoMloa rwilsiMW tta «Mfc 
plooo laat falL Tbe fknl artleltW' 
•tlan o ng hwa rt a g w l w ed. 

^*raip3e)npi 

oplolOM varted fro« 
raavat,'^ 

tU. S. oamnloa i» Hmmit^^fmi 
as fawttaUai IV saocmd mttala ea««. 




fMa» «Ma • 

UohBr planoed mA 

MM pnymwlik a Miwr tM. 
WB>parta<»«M»rimiiiiia. 
Cnn jam la WW peiwd iha MaWo 
My Act wthnrtrtu an ofm- 
■tedid mlMtlai «f U. t. talMi 
la mCfieaUM tad dMi|M tha Sacfo. 
taiy ot rw s m a rct wttb the i iipuiiil 
bdtty. Tha wti stt up aadv 

the fs plo e s of the Wetbanl •vemi 
of StMdtrdi IV NBS bM WItatad 
*' rrnntf itidlii iift tAlig,! 

• WhallithapMMlbaMclwttbto 
th* U. S. ollMMm% waiW^ 
ataoflbomttrte^itaMf 
What waUd V «• taytct to Iha 
IbHtBlaea^ 



m iw n ag a stow tliitlitj? 
• What waUd V «b <0tc( al m 
w iiaiBi nl i d Mflaad pnpam t» 
iaoaaae «M of tV Milk •yMirf'" 
Wlifaout datiAteg aO 14 itMkM. 
eaact tWy oomM of nmpla awvcyi 
tl ■a wh t I belfc by latter mi 



bythaX>eptafDafoaaa.aadoe«4d. 
mttaa al Iha efled oa vMlsw appro- 
F«iUi H M m ofoMfio U t ly d tf hi. 
«M Weak al 



OM al tha itudUs b a aarias of 
Mta nnwl siti n iii la ^ all aag- 
MnU el Indyaiiy. cMiHMr aOUn, 
AhwUoi^ labor tad aMvtot fidft aa 
«Ppoet>alty to voice tbate oplaloM 
aa tba baric taMM. 
TMsartkle repasts aa the oonlsr- 
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Mom of liM 32 ipokanwn at the Coowmcr-gflcalod Mftrtc 
Studjr Confennn ptvwnt od fonoft) ttalomtab rapraatatlni 
Ikctr piwpt. As with lb« mglaMnox-ortmlod ud the 
oAwallWMl conlrrtncoa, w« vuMot do jiatlcr to corthilly 

FWd T iil Mili i l m urno oorty ■dofNloa. m (ew Iccboi. 
caJprabloBMiMii tmuMlicchu^iorladustry. 

WhoMom bolkvt oMtrtcalioo iiwvtuUo wd wonV 
«lUk, bM comidrr IncrMMd lavoMoiy cmu prablbtllvo 
wlllwut moo rdJoi 

Pwd ChoiM wo Unto advonugi^ but cwi duoKt. Sug- 
fMllO.)rovtmHlttaa. 

■rf i^yii H d WMhnMonoa ooaccniod with duofM la 
pocka|» tel. H« boMfits la riM UnpUltcoUoo. 

fUulhn wo iMvtublUly of convonioa. oowl for mm 
•duciHan. iacroMd cooti durfof mwillflB. 

M<dMBh BatUoiB •tnaiglX opfOMd to di«*|(t bmuMo of 
lit vmi iw i la UXtioM of "no^lag" ntwiuUo boiiloL 

fimm tmd loi l i t i j opp^wd to duuiKo la pMluRe 
ti»m, has DO iatfroM la mrtric. 

MmI laitlMv coDconMil obout dullcngo lo cnmuoMn. 
Mo|or cotli will bo far now wtl^^lDf and pvUgfiig o«|uip- 
oiCDl. NtttTMionaldMatoalfMdxIiaMtfk. 

dnliig ladiHliy aooo Unto maoa to thufg^ mm mti. 
rk la Ubt. dud UboUag far oqxwt. Cort c«uld bo mlii. 
taUud If only iMa bcigbl to duafrd fWod prorom 
Modi 10>)5 yoors; iodntiy WBuM Mod anmctol lid. 

BviptfMf^ Mflk ruU oat iwdjr «rith docUoa oo coo* 
««r4on» but farawoo no p^oblcai «HUi a raordlaatod S>10 
jroar UMHoiiloo potiodi 

Sail U d wtoj woo do oood lo Aaitgt, Sbic* Aoittktii 
•taadH^ aro bonor Ihan nwWc; MM of world Duy havt to 

OOOVOft IDOUII. 

Seal* M oa rf i H aioii bwor woMcrtloa far Inaoowd «a* 
ports. Moiric dfvtoloM bottar thao bactknal, boi coo> 
vorltei BylUcM of acaUi. iadading poMaL wOt U a- 
pmlmlafcolOyoaii. 

Toitfla Mai Ac iw n looli bnnid to dmitgK far now 
KaipUBod Mao Aaadaidh in osoirtc aod to incMaM oiporta. 

A fp aiil ladMfjr iplU bolwooo Ihow who uy: "Wby 
rb i n y" to Ibow wbo ny. "Coovtntoa b long ovordDa." 

r oo l waa i M l— j ul woi i feol idvaattgw of OMtik 
would oatwoigb oort of coowi l ott. Importa oow 35 por< 



ciportof {obi. 



proparod poilUon popon, aod cMDot roprtMot ddbvooc« of 
opinions wlthlo cadi arftnliallon. Is ipnmL bowovor. tbU 
Mnuiury rcprosrolt Ibo poslboo of each fpoup, basod oo Its 
owD unk|uo pfobWiM wMhia tbo US InduHrfal BsoploL 

Mos rb sadiw VoodiaR PloU con com lo 35 yoan^ 
warn cbangB lonysnd asporu. 

Toy M saa f actiw i raady now, Uwsooaor tho botlor. Um 
offardipi luppHon bos fad to dual fbmioriooli^ 

AppUwMO Daalon wo cost prablnm In ssrvklait «wt 
cooMOMm oducalod Ant. Gould oooml io two yoan, but 
OMlo buidon would bo 00 oMMilBCtufon. 

Prioting loAotrioi plan a study of awttte bopaet. 
Oaafo would bo easily, but tboy could Uvo wttb tt. 

f o hH ihiii will sot up study i i m m HUt , soo oonwwioo 
laovtiabto. MOM wo loan froB Britbb o^piriMWo. 

■oak Mawi WwOT want DO cbaofi^ Mt 00 ad«Mta^ 

Niiiif ipii ft i l i l l*i n soo rti i n ga rw srloi l s i ii ii n k typo' 
MtUofaipodoppialuaJty tooonvoftioawtrkDow. 

Popov Mibon wiU fo aion^ but ooi poAi soo lonrtora 
advwila(M but h«gh COM; oood ordorly roltof. 



otpilpoMat waot no cbaofi, ahhou^ ihoy soo advaHgos 
far countvy as a wbolo. 

Motion PletM P isda i oii favor ooHy cb««i^ bavo latfs 
osport Iradtf. nbo looffM wo watt. Ibo bardv tbo cb^p." 

MaMoR Plduio E^^oaan profar oHtik. bavo long wod 
dual syMnns Mid boon lavotvod la tatonaHoMl stMdbi^ 

Au t im nhfl i Doalorsisorrtco dopa rtiwt i ) soo iHtlo oaod 
far chaage. Convorskn lo mctitc wffi toqabo timtefaig of 
800.000 DMcbaokB aad dual iovoatoflos far at laMt 10 
yoara. Howovor. loiportod oai» (Mstly wotik) new II par- 
OMtoTioUL 



li 

graihiale 



soo hwvttabdlly, favor 
L Auto mafcon wUI i 



Q to lodnco OfiiHi to oa 
Data dual syrtooN. 

QooMy Contnl Eigtoom date wotikatloo b cowla^ 
aik boMT onidi faogsr win wo daby. Coownfaa wdl bo lou- 
Itoa. roipiMag only touttoa npdbttog of sbMdif^ 

Ma|ar Moaauo* roady to halp odaoata pobko to advaak 
tagw of oMtffalhiaugb aAfldia to kifB M audfanooi. 



notric would bolp U. 1 oiyataa la totaoMllonat 
potiaoo. Sugyat faaviagfaotfwa to winaiaiy unHi. 



The NBS Mstrtc Study Conftiancc oo 
Coniunm Afloln. hold October |3 and 
H al the NBS. Callhcnbur^ Md, dit- 
cuated tbo Impact of metrication on 
dolhing, faod. bomc, automoblk um, 
and advert tolog. 

Some general present al Ions were 
made by Dr. Braiucomh. cilcd earlier, 
and by Virginia II. Knauer. ipodol as- 
sistant lo President lor Conuimer Af* 
lairt^ Mvrvvdi? iUh<« |irrsi«lr>it i»! ilh.- 
Amrrli-an WnHo. Ccmomtf^ A^«,HialMNt 
). D Bucbantni (.nntrr >t:*.i-*i*.'vl 4>Ki- 



•or lo the Brilbh Consumer CouodI and 
Fallh Piyor. Uolveirily of Vermont. 

AbnosI all of the S parttdpaoli mak* 
lag farmal prcwoUtlona staled that the 
advanlsflc* of cooveniao outwetg^ the 
dtaadvantagsa, oapedally since coo* 
verrion lo metric proseots an opportu. 
nlly It dimlnata the coofustan that now 
eilsti In site standards. All a^ood. how. 
over, that coAvenlen would require a 
massive adult education profpam. 

I.v-f\ *iirvrv uken la preparation far 
Ihci 'uit^nt^i- •ndlcatca conwmet Indlf' 
ictfv<'- A|Ht(hv and appreboostoo. Cnih 



aumen la goncral are not famllUi with 
the metric iyttem and are not a«nire of 
any conlampUted change. The small ml* 
norlty wbo have had previoui cmtad 
with the metric *yitem, through mlUUfy 
servko. buslnea relocation, or Iravd ate 
eager (or the cbaaga and reported that 
metric la «asy to Isam and helpful la 
making price cootparlions. 

Most partldpaoti la the conference 
stated that the ma^or problems of con- 
vcn^ou would txtur during the traml' 
tien period and dtcd these advantajcet 
following txmvenlon: 
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• Mclric'i drclmtl h«i« ilmplihct unit 
pnre itMnpanioni 

• Mclnc UcuierloituhinKbool 

• Cooking ttlculatkmi are timplcr 

• liKfcu«d cipofli tad ImpoHi could 
Ictd lo Itmcr pricct 

• ClolhlnKtlilnKcanbciimptiricd 

• Confusion over dry tnd liquid met. 
Mircs (pinti. quarti) would be ended 

• Metric bu« in clothing Industry could 
lead lo mcchaniialiofk. compuitr con- 
trol aftd lower prices 

According to ). D. Buchuwn. oow 
with the Canadian Dcpaitmcnt ol Con- 
sumer Affairx some contumcr problenu 
in Great Britain Involve beer and milk. 
When a man enters a pub and orders a 
pint ol beer, he pti about 000 millili- 
ters. Bui the standard metric siu to SOO 
milliliters <l/2 liter), and ol counc pro- 
ducers and pub owners fear that the re- 
duction ol volume win hurl busincn. Re- 
turnable glaai milk Wllci arc ua«d 
univenally. The changeover to metric 
might not only reduce the volume of milk 
wtd, but will require dual bottle sites un> 
til the older ones are phased out through 
normal breakage. Incldcittally. we In the 
U. S. won't have quite the umc problem 
because our liquid meaium an smaller 
than the British Imperial pints, quarts and 
^llons by SO percent, and iheivforc 
closer to multiples olllicn. 

R. L. Smith, aasiitant director of Con* 
turners Union agreed that metrication is 
Inevitable, advantages outweigh dls- 
advantages, and that some useful by* 
products may follow from simplification, 
ffe uld, however, tttat government in- 
centives will be rsrcdcd, coiU arc gener- 
ally ciagxerated. and that constttner 
apathy will be hard to move although 
the climate to more receptive now than 
in the put. AsBlitance 1^ the Advcrtto- 
ing Council. Consumer Fcdentlont and 
women's nugailnes will be needed. 

Theodora Dunn, Research Director. 
Benton and Bowles, and chairman of the 
American Association of Advertising 
Agrniics metrication study commltte* 
said that the AAAA U rudy to aJd in 
educating and motivating consumers us- 
ing donated time on ttlevlilon, over the 
radio, and in print. 

The NBS MHric Conference on Labor 
wu held October t7 in Calthersburx, 
HaryUnd. 

With the cooperation of the AFL- 
CIO. related Industry unions were 
powpcd and a fpokesman for each gyiMp 
was Miected and asked to respond to the 
following questions: 



• Any put cipcrlcnce with metric? 

• What advantages and disadvantages 
do the wotken see In metrication, as- 
suming a IO-)rear transition period? 

e How much training will be noeded, 
who will he trtlnwi and how? 

In general ihe response indicated a 
P«st lick of intertM. Seven of the 10 
powps Knt questionnaires to the unions 
in their group. Of the 132 unions In- 
cluded, only 40 responded. 

According to Nathaniel Goldflnger. 
Director of Rcicafch AFUCia the offi- 
cial position of the AFUCIO is friendly 
neutrality. It takes no stand, for or 
agalmt. but recopilies thai some Impor- 
tant human isiuta would come up in any 
conversion to metric: 

I. Protecting woikcn' investments In 
tools that would beconte obsolete. 

1 Knowledge of the metric system 
may become a prcrcqultllc to a fob. 

3> Training of the workers. 

i. Relief measures to offset costs of 
metrication to individual «workers. 

Mr. Cddflnger went on to state that 
transition will rcqulic a Uable economic 
environment and plenty of time for hu- 
man adHuslment. Tlfrre should be no 
ban to hinder upgrading, artd older 
workers must not be Mocked off from 
new opportunities. 

Many presentationi questioned the 
need to consider metrication. Some 
unions were unaware of any con- 
tempUted changi^ and others felt the 
possibility of a change was remote. All 
wera concerned that where workers 
owned toob, tbcy should not be bur- 
dened with the cipenie of new tools, 
snd all called lor the eotployer to pay for 
needed retraining Including travel time. 
They apeed that the major headaches 
would occur during truMitlon. and that 
once transition It complcled, no long 
range problems were eipectcd. Some 
uw positive benehti: a simpler system 
with less chartce of error and easier to 
understand more eiport opportunities 
andberseOts to workers as consumers. 

Open opposition came from some con* 
stnirtion unions tuch as the plastercri. 
carpenters and electricians. The brewery 
workers were most adamant. After pre* 
tenting the materiab sent to him on the 
metric study to hb eaecutlvc board by 
Anthony C. W•lnlcl^ Etccutlve Assist- 
ant to Ihe General President. Service Em- 
ployees Union, Mr. Karl F. Feller. Presi- 
dent of the Brewery Workers replied: 

"Their dltposition «ns . . . that we 
would not paritdpaie In any confarance 



or further study of the metric system and 
to notify you as well as Mr. George 
Mcany. president of (be AFL-CIO that 
we are opposed to giving any tontid- 
eratlon to change Our reasons arc ob- 
vtous-the cost of changeover in tools, 
machine loolv containers of all siiet in 
liquid and loltd systems, etc u prohibi- 
tive ... We will not participate nor 
will we support the study." 

Service employees (eicepi the bre- 
wer4 uy change b desirable because 
metric Is logical, euy to understand and 
remember. Retraining mutt be at «it». 
ployert cipente. 

Oil and chcmkal workers uy metrica- 
tion It necessary, change It overdue 
Com ihould not be placed on worVsrs 

United Mine Workers uy change » 
desirable and inevitable, coel future is In 
technology, «iport mariiet gaininjc im- 
portanrc. Mastivc ptihllc education pro- 
gram Is neeiktj 

Tcitlle <tud garment workers unaware 
change it tontcmplated. eiprets du- 
bellef. but see no great prolilcms and 
some advantages. Workers should not 
pay for new tools. 

Construction workers (Building 
Trades Dept.) take no official stand. Itui 
plasterers foresee calamity, carpenters 
foresee chaos, and electricians tee large 
tool and retraining costs. 

Transportation unions tee little ad- 
vantages, but want metric tools paid for 
by cmploycrv retraining on paid time, 
nodisniption in Mniorlty syitemt. 

Airline pllols feel niclritvtion is good 
but retraining pilots mrd uti domestic 
flights will be a handicap. 

Arts eiigiiK'vniif:. printing trades have 
little metric eiperlence. ate con. 
cemed about costs of tooling and re. 
training. Many older employers tJullous 
or opposed. Iiut education and training 
can overcome fear and resiitance. 

Machinists who own their tooiv are 
concerned about costs of mettle tools. 
Some unlotu vehemently oppoted to 
change, others recommetid go-slow ap- 
proach with educational program first. 

Glaa, ceramic and others. Foundry 
workers tee current worldwide trend 
want speedy conversion. Commu- 
nication workers see loa of productivity 
and more errors during tramllion. Furni- 
ture workers stress Med tot education. 
Glass bottle blowers see metrication in- 
creasing etports and Jobs. Glau workers 
concerned about coH of tools. Leather 
goods workers foresee edmatlon prob- 
lems among unakilled workers. AA 
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The whole worid is going metric-part IV 



Metrication eon b0 § 
Ch9ll»ng9 to msnufoeturing 
ond ongin—ring to eomplototy 
f90MS0SM op0r»tions. BonofitB 
from fosultont innovotions 
•nd offieioncios eon for 
outwoigft onyconvorsion 
GostM. BoMidos, convorsion 
costs sf tomporory, but 
bonofits go on ond on. 



Frank Hall 



b t)w dotpi (rf our product 
Are new ftamUrdi required? b the 
pfwluct being mMle in the bMt way? 
Are we uitng our equipment the 
mort efnciently? b our nl« effort 
right? Is the wpporting literature 
good enough? Cu the product be 
•old In new marVets? TVee qiMtlom 
AouM be atkod aU the time, or at 
W periodically. But •!« th«X? 

Acconkftg to Cordon Bowmi. Di. 
rector of the Unltwl Kli^dom Metri. 
cMlon Roard. prafaabfy the graatert 
boMfiti of oonvotting to metric aro 
"the hmdunentAl dMogee ibrivlng 
fnm aich « critical r»«iamiiiatlon. 
triggered off fay the change to motrtv 
which may in tome Inelanoae lewl to 
large capital apHiditune-bul the« 
coeti are the ooeti of Innovation. 
Metrication itaeU can accmmt for but 
• (Taction (of the total coiti) . . . 
(end they are) not IdentlflabW in the 
wave of ionovatkm which the metric 
change may have occajtoned." 

Mr. Bowen wu ipeaking at the f|. 
nal conference on metrication held 
fay the National Bureau of Standards 
md WM riiaring tome of the ei. 
perienoe pOoed fay the Britldi at 
they reached the Iwlfway mark Ui 
d»eir planned lO-year tramltlon to 
the metric lyitem. He laid. "I am 
very comctoui of the great volume of 
work and diwuMion which hai gone 
on within the MS. «lnce the (Metrica. 
lion) Study wag authoriied by Con- 
gnnlnAuguA IMS lam aware too. 
that drcumstancea. in the U.S. and In 
the U.K. are in many ways very dif- 
ferent and it would be dangerous to 
draw too dose peralleb ... It will 
be (or you to fudge the relevance to 
your dmunitancos and needs." 

Mr. Bowen pointed out that the 
greater changes occur tn the menu* 
(acturing and. especially the eng|. 
neering induftrlet--but. that b aim 



«*ere the greatest henefiu can be 
achieved, providing the opportunity 
for oomplete reamment mentioned 
above b embraced 

Cemtt C m mt lmr 

"One of our great . . . probiemi^" 
Mr. Bowen uid "to our inability io 
answer the question, how much will 
all this cost? ... We have found 11 
unaniwinble ... If It were merely 
a matter of changing measuring toots 
or altering weighing machines, it 
would be posribte. but fay no means 
easy, to make some reaaenable ap* 
prorimalkm to a probable aureate 
COM Afwe. But ... the metric 
change It associated widi a host of 
other changes. The eitent and timing 
of these changes will be determined 
l)y Uterally thousands of decision- 
making cenlen and indlvlduab . . .1 
am talking about dadsioos which In 
many casai have yet to be taken and 
Implemented, (For esample): 

• "b the welgMog machine to be 

replaced because of the metric 
change or because it no longer 
(ki the needi of a shop thai 
hat gone over to ad(*service 
and Incidentally to metric? 

• "b the machine tool to be re- 

pUced because of metrication 
or because there b need for a 
better, faster, more autonuted 
capsbiKly to make the new 
model which to abo designed 
in metric? 

• "Are the new metric school 

boob purchased because the 
eitoting ones are worn, old 
(athkNMd and obaolete or sim- 
ply inadequate? 
nrhese are tome of the problems 
of asaesdng the costs of Individual de- 
dslont ll b even more difficult to al* 
tribute the costo within an Indlvldud 
corporation. Many of our firms with 
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fophbtkmted accounting tsdmlqua 
havs reached the concluaion that 
tiying to Identify the metric denient 
b not tnily meanlnghd and oertalnly 
not worth the accounting elfofi re* 
quired svcn to achieve an approil* 
motion. Some coits can. ol counc. be 
idettttflod. wcfa u rapUdng road 
ilgra, but looking over ifao whole 
nu>g0 o( changoa aaaocteled with 
metricmtion, thii is very exceptional. 
There are metrication coats but they 
are incsti'icably miicd with the corti 
ol larger iimovaUons and raforma. 



"It b equally Hut that the baoofib 
strictly altrlbutablo to the matric 
change are likawba difficult to 
late, identify and quantify. Hiay an 
there but buried in a host of odter 
gains flowing from a series of sound 
management decisions. There are 
some benefits which arc at least lu 
part quantiflabk luch aa the econ- 
omy achieved in not burdening our 
education system with teaching two 
vyitems of measurement and con* 
centratlng the effort oa the rimpler 
and more generally useful one. But 
even there It b not poaible to quan- 
tify the benefib in terms el a better 
ediucated generation of students, yet 
this could be the most important 
single gain of all. 

"We shall be estremefy Interastcd 
to see the rcsulb of your efforts to 
quantify the cosU and banaflts of die 
metric change. We in Britain for our 
pari have baaed our policy and ded* 
slon on the unquantified convlctian 
that the costs of not changing could 
bo very higli and that the gains from 
metrication «rill far outweigh the 
costs, not least because the coats are 
once and for all and the galm are 
continuing and cumulative. The full 
benefits will not he attained until we 



are substantially a metric society Ihr* 
ing in a metric world. Thb b not, in 
our view, a distant vision but a fore* 
McaUe reality." 

Mr. Bowen added a word of cau* 
tion: "It will not all be plain sailing. 
Some changes will be more difficult 
or leas acceptable than others. Some 
will involve ooatt and not very evi. 
dent or perhaps only distant and oon* 
Uogent benefits. We all like familiar 
hablb and ways. TlMre b a good deal 
of inerila bulU Into ui as IndMduak 
and into our free society, which may 
perhaps bo one of the stafailiaan. 

'*Wo must accept that there will 
be lagprdi and there %vill be those 
who decide not to change. Whether 
they ai« wise or foollA wa can leave 
the event to decide. We must not. 
however, allow them to determine 
the getwral pace. One of the truths 
which our csparienca to data has 
dcmoiutrated Is that while there 
must be adequate time for planning 
and preparation, oner a piupum li 
d eck U d upOfK /lufHng chonga off and 
fpraading it out dom not tot* tht 
p mbUmt to far lasofoed can add lo 
th« fUf/kuUia and casta, and Ineol* 
taUy it dtfrn^mhttrnfU*." 



Emphasising the importance of 
careful planning and coordination. 
Mr. Bowen pointed out that no one 
firm, even a monopolistic one. can go 
metric on ib own. Hiere's iMidiing 
like a tnelikatlon program to bring 
out how interdepeiKlent our Indus* 
trial society really Is. 

**A progiam. or even a target date 
for the converted change." he said. 
**b a great hdp to a producer and to 
his customer! It alerts mktcrials sup- 
pliers and component manufacturen 
so that they can rcspoiML It puts cus* 
tomcts on notice so that they can 



ne mdmHtmrnt sT JImMi m$r 

Thu ts «tf foiMlk rwpon oa Iht MBS 
MstricalHb Coaimnces hsU Wt 
fall. TIm pracadlai artldei covered 
the coaiarences ea ea^aaerfag^rt* 
cntad ladustry (Dee. 70t p. 3Sh aA** 
catioe (Jan. *71. p. 4(H aad rirannir 
niealad InduMry. coanoar afhtf\ 
and labor (Fab. p 451. AUm^ 
tha oplaians aaprsMd el each flf dM 
oenisnacea varied fraai coavart 
"new" to "oawar," a eaoHMa Iknad 
ntantag thiei^ 41 flf tha« Md that 
U. & coaverstao to laetrie b laevl> 
table, aad that a canfaUy flaaaad> 
walUsordteatad U^mt trsntMoa 
parted b neeaMSfy to ease caa- 
versiaa. Congraa la 1968 paaid the 
Metric Stady Ael aathMlsbf aa 
npan wladid walaallaa el U. 9. hi- 
tanais la mairicatlaa aad charfid 
the Seerecaiy of CaamMce with tiks 
raapooilbaity el eanylag It oat. 1W 
pfOfram was sal up aadar the aas* 
ptoaa of the Nattoaal Bwaaa flf Slaa* 
iknk 71m NBS Imu laitlatad 14 taf»- 
rata aludba each a4ii^ 
•What b the pnaaai hapaet 
wlthlB the U. 9. el briasdag 
weild-wtds ass el (ha aaetitc 
lyMwa? 

• What would be the laipacm the 

lalura a— wlagaochaefiia 
cwraal OMlifG laags aad aa 
coardinaUan aMa| sedan ef 

• Whul would be the aOsel ef a 

coerdiBatad aaUwl pragriai 
to Inciaaas aae ef dM aMtite 
tfamnf 

WldMut datadl^ all U studb^ 
wa can uy that thsy oootU of 
Mmpla surveys of aaaalMtwan bodl 
by letter and phena. eau aailyssi. aa 
evaluatlan by the Dapt ef Dafnwa. 
and coaiidaratiea ef the eSsct «a 
varioM ap p ra p riali ssyaaato ef oar 
secb«y-dlffarcat Wnli ef ywem- 
mtnt. labor. ,>daeatiaa. eaanaaan^ 
etc. 

One el t^ aludlas b a seiias of 
•even c eo h iaa c as ta ||ve aU sag* 
flMnb ef ladM S tiy, eoaSMBtr sfhIfK 
adncaUaa. Ubw and sarrtet Mb aa 
opportuaby ta velea dwir epiaim 
oa the basic IsMM. 

Thbarikla lapameatha cealar 
Mcc en the Caaatmettea ladabiy 
and the Baal wrvica arilad yeaps 
g aaeral coalsraaaa. 
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make ihtir prtpantloni for abiorb* 
tng the dung*, 

"This U well Illustrated hf the 
progres of metrication In the U.K. 
construction industry. A program 
there stimulated nunuficturen of 
building materials and components, 
it aroused architects and through 
Ihem their clients. It caused manu* 
facturen of fttled huniturc and other 
built*ln elements to consider their 
designs In metric terms. 

'One sector cannot be indifferent 
or even ignorant of what other «ec> 
ton are doing. It needs them to move 
in concert with its program. On the 
other hand. If everyoo« waits for ev* 
eryone else then nothing happetts. 
Someone has to take a lead. And as 
this Involves taking calculated risks- 
there is need to give encouragement. 
Wa In Britain hava not done this by 
financial inducement or rcoompense 
but by encouraging those with the 
iwccscary initiative. Government De* 
partmento have been ready to adopt 
metric spedficatioru when ordering 
supplies or commissioning buildings 



or initiating research, as soon as an 
industry was ready to start moving 
over to metric. This b In truth a very 
important aspect of Govenunent pol* 
icy in relation to the metric change. 
A program mutt therefore embrace 
the obligations which government 
must (ulflfl If dw program is to be 
carried throu^ to success. 

"SonM ucton of industry may in> 
deed wmnt the Government or the 
Metrication Board to lay down a tor* 
get date for pUnning purposes. In 
other cases the industry UseU may fis 
a tentative target date round which 
it can organixe ito thinking about 
what it will have to do to change 
over to metric. The practicability of 
the target date is then tested by ana* 
iyting what needs to be done, in 
what time scale and in what order. 
Here critical path analysis may 
prove a useful tool for analyzing the 
|ob to be done and getting the Imer* 
related elements In the rl^t time or- 
der. We in the U.K. are still strag- 
gling with this problem and UUs 
seems likely to be a continuing prob> 



lem until the transition is substan> 
tially complete. 

"It is not ponble to generalize 
usefully about what the metilc 
change involves. In its simplest terms 
it may mean no more than a shift of 
emphasis. I^ius some corporatloro 
doing a great deal of their work In 
metric may tkly up the situation by 
going wholly metric. For most raw 
materlab it may mean im more than 
changing the units in which the nu< 
terlal is packed and sold and the Kuts 
of pricing. Again it iv of course, pot* 
sibie to measure in metric any prod* 
uct even when previously manufac* 
tured In customary units and the 
Rtetrlc change may mean im- more 
than changes In Um measuring toolv 
the actual manufacturing procen 
being unchanged 

"Again «vith service, such as 
freight transport, the physical oper* 
alions are unchanged. Imt the freight 
rates and documentation are 
changed II this was all that «as in* 
volvcd in going metric, there would 
be no great trouMe or costv lait 
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equally, the gain from die change 
would be motlsst. This U probably 
tnie for a large part of the economy. 
Even in such an important area as 
agriculture, for example, going met* 
tic mainly means responding to 
changes introduced by suppliers and 
by marketing institutions and making 
changes in recording and accounting 
systems and in meanires used for es- 
tablirfiing in-puU and out-puts. This 
is not to say that there ire no real 
gains from making these changei, but 
the most notable benefits are m the 
farm office while the operatioiu in 
the field arc not pcatly changed. 
Even in rctailinf^ the actual changes 
in the shop itself are very nnall. Moet 
of the duingts affecting retailing are 
in rcalhy made by the manufacturer 
or distributor for it b there thai the 
decision is made about the site and 
range of packs to be used" 

It bdtooves us in the United Sutes 
to eamine very carefully what the 
Britidt eiperimoe has been to date, 
and to Uke note of our distinguished 
visitor's reflections beotuse they can 



save us much grief. However, we 
must also remember Mr. Bowen's 
<»penlng remark about not drawing 
too cloie a parallel Conditions in 
Great Britain, both political and eco- 
nomic, are different from those in the 
iSS. in the context of metrication. 

For example, the British export 
trade is about 18 percent of their 
gross national product, a factor 
which makes British industry, u a 
whole nnich more keenly aware of 
international marketx, economic con- 
ditions, and standards than U.S. in- 
dustry. Our exports are only about 
four percent of our CNP. Second. 
Britain must he prepared to join the 
EEC (European Common Market) 
when and if the details can be 
worked out. To be a viable, in- 
fluential partner. Britain must be on 
the metric system. 

So. while on one hand, the motiva- 
tion to convert comes from British 
industry, on the other hand the ob- 
stacles are greater than here in the 
U.S. Tradition has long been a mudi 
stronger factor in Great Britain, and 



evr. their money nnist be converted 
to a decimal fy«tem-no small task. 
Conversion of the traditional pounds, 
shillings and pence to a decimal sys- 
tem such as (Mrs took place this Feb- 
ruary, so it is saft to say the British 
public is now aware of some of th? 
problems of metrication. 

£aM#K4(M MhMi' feiAnact 

Held at the National Bureau of 
Standards headquarters^ Cailhcrv 
burg, Md.. Oct. 5 and e. 107a the 
NBS Metric Study Conference on the 
Construction Industry heard 21 orga- 
niutlons present their views on met- 
rication in the United States. Al- 
though opinions varied widely from 
strong opposition by four trade asao- 
datiom to strong support by five 
others. 21 spokcnnen agreed that 
evolutionary metrication will not 
work and that a planned Ifryear 
conversion program, coordinated by 
a Federal agency, is tieeded. 

In general, most participants 
thought thai metrication in the U.S. 
wu inevitable, even when they couLI 
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we no bsotAt. SU trade MocUliom 
took • Mtilral rtancL primarily he> 
CMM ol conflkting n apo at e* from 
their mcmbcfi. The concept of the 
VS. heihK an Inch bland in a metric 
world WW new to many. Few people 
redlxe th%t the VS. will loon Maml 
alone. (See Part I. Dec. 197a p. 
All technical lovictlcs nippovted t«i* 
venion, and were already uking 
itept to alert and educate thleir mem* 
ber» by puMiihinR dual valuei. 

For a wmmary of how each group 
ampontlcd. He the bai. pages 6^41 . 

Prolilems nich ai votwtnion cort* 
were dimnwd. hut a» pointed out liy 
Cordon Bowcn above, they are very 
tough to pbi down. EqulpoteM prob* 
lcn» generally were oomldefed mi- 
nor^les than for the manu&cturing 
lndurtrie*->dnce moet change! can be 
made by a^jifltments ur by routine 
maintenance %irithln a year or two. 
Educating daiiiptert. title learchen. 
and onHlte labor (lee Part III of thb 
•eriev Fdiniary 1871. page 45. for 
construction worken opialoos) %irill 
he ma^ problems, like concrete 
block Industry estimated a t2 billion 
convenion cost, but thb was baaed 
on an ovcml^t. mandatory con* 
venion. a propam not wggested by 
even the motf ardent advocates of 
the change to metric. 

Fairly typical of convenion pn>h> 
lems were those (temixed by the 
homebuikkrt: 

* Cost of dual Inventories, some 

maintained for many yean 

* Repair ind maintenance of older 

itnicturas «irith new. metric* 
tlte msteriab 

* Rcduitd productivity, minip of 

matcriah on the fob >lte durinf* 
converrion 



* Time and cost of conveillng 
stanJardi, codes. ubK and 
land titles 

Changing land titles to metric 
unib could be a headache, and would 
probably Increase costs of a title 
tearch. But even though properti« 
with recent deKTiptkma In metric 
would have tu be converted back for 
a learcK the same problem b often 
faced today where eerlier descrip- 
tions uw unib no longer common. 
Civil cngineea road buildan, and 
title insurance graupt aipeed llial it 
would setve no purpose to go back 
and chai^ earlier records Revbioitt 
to metric should be only on a **go 
forward" baab at the tinte a property 
tluuH{es handk 

SimpbAcatloa a major advantage, 
was dlKtisaed by several spokeanen 
who nicntkmed earlier frustrating ex* 
pericnces in trying to get indwtry 
behind slmplincatfon of sites and 
modular design on a vi^uaUry bssis. 
For aiamplc. the new approved soft* 
wood hiffiber standard. PS SO-m 
calk for actual surface sites of hun* 
ber on mill Invoices to replace the 
nominal board-fool system. But retail 
lumber uill opposes the standard and 
prcfen calling a 1 3/4 > 3 5/8.inch 
9tuil a 2 I 4. A duuige to metric 
Goukl provide the needed impetus. 

Metric rtamlaids used in Europe 
for plywood and wallhoard. and 
being adopted by the Brittdi. are 
quite close to our 4 i 8 ft. modular 
dlmemiom. Euept for the CermarH. 
the itandanh are 120 1 240 cm. or 47 
1 /4 1 (M 1 /2 inches, and adaptable to 
30 or 40 cm mid ^;»adng. the 
spokesman for the plymd industry 
pointed out that a change to 120 i 
240 cm would he simj^. but the 



German (DlN)ttandsnl of |2S i 2S0 
cm (49 1/4 I m \f2) wo».U he 
slightly heyiNMl the capacity of most 
U.S. plyworid pime^ so it would be 
to our a^N mttge to support the met- 
ric site wdopled by all other Eu- 
ropean countries in intenutional 
it«ndard's work. Thickness b no 
prohlem-"U.S. equipment can pro- 
duce any metric (famension. 

The wallhoard suppliers have 
•bcMt the ttme problems for panel 
slzok but although they too can make 
any thicknci^ the metric rtandard 
would have to be rounded slightly 
thicker than the inch equivalent, olh* 
erwiae cosiiy Hrc and sound tests 
would have to be repeated. 

Since Inch and metric standard 
p e ne l big are eo dose to site, a meam 
of identifying one from the other 
would be in^portanl during con- 
venlofL The concrete block people 
would have the same problem. Con- 
crete block mod.ilei are nominally 8 
I 8 a 16 inthes, liut actually a 3/8- 
Inch allowancr for mortar folnt 
shortens hotb height and width. Es- 
tablished metric standards arc 1W> i 
190 I Vn mm ittiul dxc; which for 
the height and width are almott klen- 
ticml to our Inch module. The 190 
mm thicknett. however, b 13 mm 
leaa than ft inches, so finbhed «vall 
thlcknem could he a problem if the 
btocki were miied 

William Burton. Conference chair* 
roan laid in dosing: The Ineviu- 
faiUty of two yean ago has fore- 
shortened. All ISO (International 
Organisation for Stamkrdlzelion) 
standards must now be In SI (Inter- 
nationel System) metric units, bui 
dual vahies will be accepted In VS. 
proposals. We need a national stan* 



Mt^uu kMmlfm mahf wm $ 

Trmwfet t t Hm : Mr Transport Amo- 
datton. American Uvtltute of Mer- 
chant Skipping ADMrlcao Trucking 
AwKiatlon. American Warehouse 
AsaKlatloa, and the AssodatloD of 
OilPipelloas. 



Stole end Leesl CooerMMNl: Amer* 
lean Transit Aasodation. City Mao* 
egement Aiaodatioo. Coundl of 
State and Local Covenimeal^ liw 
sdtute of TrafKc Engbieen, National 
Association of Cowtlte^ Pollution 
Control Federatioo. 



PbUle IMA: AiMricMi Dental A*, 
mlation. Amertcaa Hospital A«Mi. 
•tion, American Medioal AmoOttkn, 
American Nurses Amtetlon. Ameri- 
can Optometrtfts AanetoHon, Amerl- 
can Pharmaceutical Aaaodatlon, 
AnMTioao PufaUc HeaMi Amialkn, 
nnd the Nadoaal AaocMte bl 
kaUDtuggbta. 
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(LiiiU UnIv uiitt ixtui-i m fi-|Hi->4-iii 
I'S tdjuliililv III •nlt iii.ihiHi.il iN Uii- 
lUllCMH TIk' Kitlrral v:i*vi-iliilK-lll 
mini fiiHl .1 W4V tit iMiiiv all t' S O.III- 
tlinl MMkllitfarriiili " 

AUShtSO 

%lr HiiritMiUi h <iiriii<irici(ihc Xlvin* 
i^riftii ('tiiniiiillrr. .\iiicrKdii St- 
lion4l SuiMLiriK liiailiiir. ItH- whith 
It the U S rrprrknil.it I ve tn the ISO. 
The ISO II the le^dini; tooperdtivr In- 
tenuttoiMl dgetK-y, t on»i\lini{ of dele- 
Hire* from tM.h ttiiinlry who ihruh 
out diffcietHes in ^tdmUidt. then write 
•nd liMie MamUxds for each lution to 
4Ct^l (or metl) M tnily natlonil snd 
intcnutlonil tttntUrd^. MoM lutlom 
dtxt\>t ihoe ttandiiriK. vinte their rep. 
rnentdtlvet h4Vr pwtidp4trd in mAi • 
in< them. Ome an ISO ttandard it «k.- 
tepteU. it iitn lie a vtroni; innueme on 
Intenutional ti^de. If yoiir pruduct 
doem't meet ISO \tuMbrtK. you have 
little chance to tell It outtidc of your 
oivn country. 

Mr. Burton's point wat that, 
whereai all other ctMmtrlet are repre- 
sented liy official government 
•Xendet. the U.S. delegites ut from 
(he ANSI which b i ctMperatlve 
i;roup.ipoiuored I ly. and inadet|uatcly 
ftmdcd liy individual American com- 
panies In order to increaw itt dout. it 
must have more mbitantial backing 
from industry, and offldal landkm 
from the U.S. government. And. of 
coune, a U.S. commitment to convert 
lo metric would greatly enhance its 
influence In helping to set ISO stan- 
dard! 

Inddentally. the ISO has just 
elected an American. Frandi L La 
Que, to the presidency for a three*year 
lenn Malting Jan. 1. 1971 Mr. U Que 



|iio««L III ..I Mm \«m .•!« \ I 
IlmmI SLiimIihU ImUiIuI. uImh' I<*i 
iit.iMv vr.iivlii-ki^M.ti'.ttlhii l*-««K l«t 
.llt.IlM -^■IV<-fllllH-lll .mnI IMkl^lU Ml|t 
Iklfl ll» Vllllllll.llk ikllMHul mill llltif ■ 

furiiiiMUi.iiHLiiili/.|lii*it 

The wvettih and last conference, 
at which Mr. Gordon Bowen ipok^ 
WA\ held at N'BS heodquarlcn in Cai. 
thersvllle, Md. on Nov. le-lO, La- 
lieled XtneraP. it consiued pri. 
morily of nonmanufaduring tervice 
and profcuional asiodatlont in the 
fields of trantportatlon. public 
health, state and local government, 
agriculture, mining, profesiional icr- 
vitTV»H} "all othen". 

The -17 preicntations ltrou)^t no 
surprlics, hut they did contribute 
some new indg^ti to problems al- 
ready diicussed at previout confer' 
ences For euunplc. the American 
Bar Asiodatlon suggested a method 
foi atctmmodatii^ appropriate rtat- 
utei ukl legal terms to the metric 
system using a computer retrieval 
system and temporary ttandardized 
Amendments to cover ciistlng laws. 

tn general, most of the poupa rec> 
ognlxed the need for the VS. to go 
metric and believed it to be tnevl. 
table. No hard opposition devdoped. 
but of course, metricfttton would 
have little cffed on many of the 
groups. But even those who saw little 
advantage to ofhet conversion costs 
Indicated that *'if it's good for the 
country, we will convert" 

Groupi in public health Beld were 
among the strongest supporten of 
motrlcatlon. The dentists, optome' 
triiti. and the boapltal and phar- 
maceutical associations are all using 



MHliM .iliiM.%1 .vilmivi-iv I.mLiV. n«- 
MiirM-^ .iml iIn- m-I.iiI «Iiii^};i«Iv im- 
ilii.ll «v\Uiiiv IIh- NMN-iir.ui |*iiIiIh 
lli-Jlli Ami«i.i|i«hi \li«Hit'lv mdnrx-^ 
il. uikI lltv Ainrru 411 Miilkul AmHi* 
atioit inc^ invtru* ridmivcly in mcdi- 
t-al roearch. 

The agnculhire and mining group 
were much leu enthusiastic about 
convenioo. but would |9> along. The 
farmen groupc tee little advanUge. 
ndther do the foreetcn. commercial 
ftshorroen, nor the miners. The geo- 
logical surveying group, however, 
would welcome the c^ge because 
they now make land meamrcmenU 
ttiiitg photometric equipment cab. 
brated In metcn» then must translate 
dimensions back into feet. 

The tramportation groupi tec 
some long range advantages and 
some ihort term problems during 
transition. Many are involved with 
intcmatloful transportation and tee 
metric usage contimudty increasing. 

SUtc and local government groupi 
surveyed several state, county, and 
local governmental bodies, and found 
little strong enthuiiaim or oppoii* 
tioa Most saw some long range ad- 
vantage!, espedally the traffic and 
traiuit association people. The Pollu- 
tion Control Federation favon metri* 
cation, has been using It In labs and 
publlcatiora for yean. 

The profesdonal services groups, 
banken, lawyeii, CPA's, credit bu- 
reaus and securities dealers will be 
least affected. In some cases, some 
numbering systems may have to be 
changed, Mch as units for cost ac- 
counting. However, the professional 
groupi will be primarily affected as 
coniumeiv and so they are aware of 
the need for special education. aa 



mmm-SmmkUa^ Aamiem Bar A^loultunl Fmnomhti AMdatloa tkmal AwKtatloa 
QmMvm^iUamiu^ Natteal 7mn OntaT ^atto^ •o^Ooil^ZyS^^ 



320 



Si Get ready for metric-part V 



The evidence is overwhelming 
that we will have to join tha 
rest of the world by 
converting to the metric 
systam. Hera 's a final report 
on tha seven NBS Matrication 
Conferencas by the man who 
attandad them a.V. 



Robert W, Carson 



The icven NBS Metrication Confer- 
ence*, reporto^. on in the preceding 
articles of this lerles. iuccc«ded In 
bringing together all types of Indus- 
tries and profenlons to discuss the 
questioi. of changing our measuring 
system to metric. Response was ci- 
cellent to the Invitations sent by Sec* 
rtrUjy of Conunercc Maurice Stans 
to some 450 trade usodatlons and 
profesdonal societies, as well as more 
than 100 labor unions. 

More than half of those Invited 
brought meaningful comment that 
followed ipiidetlnes prepared by the 
U.S. Metric Study. Many contribu- 
tions were based on otenslve studies 
or detailed questionnaires of mem- 
bers. About one-third of the respoo* 
ses made minor contributions, and 
only a few Ignored the Invitation. 

About half of the unioru were apa- 
thetic or unconcerned Some were 
oppoaed: one refused to participate 
because "the cost of changeover In 
tools, machines and containers will 
be billions." But several unions with 
metric experience felt that change 
was inevitable and should come soon. 

Each group brought some special 
concerns, hvn In many important 
ways the reports were remarkably 
similar. For eiample. the contribu- 
tions collectively showed that we are 
already much more metric than most 
of us realixe: 

* Calculations in the electrical and 

electronic industries have 
been metric frcrni the start 

* All research In sdestce (phyiks, 

chemistry, biology, health and 
nutrition) has been metric for 
years; all data In museums b 
metric; elementary aitd high 
schoob use metric units In 
modem science courses. 

* The pharmaceutical industry 

went metric 15 yean ago. 



Induitnes with sain abroad 
make general use of dual di- 
mccuioning showing metric 
equivalents for inch dimen- 
sions on engineering drswinip 
and ules brochures. 

' Imported automobiles, engines 
and trarumislons are largely 
metric; most auto repair me- 
chanics hive metrk* wrenches. 

' Ball bearings are metric in two- 
thirds of today's production. 

' Photographic film ts made to 
metric widths, and threads on 
spark plugs are metric. 



A strong maiorlty of all the report* 
tng groups said that change wu in- 
evitable because the advantages out* 
weighed the diiadvantage*. Substan- 
tially all those favoring metrication 
preferred a natiocul program coordi* 
nated by a g^emment agency. 
Nearly ah favored a lO-year coordi- 
nated conversion period. 

Beside the advantages offered by 
the ntetric system itself, a number df 
other advantages accompanying the 
change were dted: the opportunity 
for design Improvement in redesign 
for metric; elimination of needless 
sizes and types of products, coo* 
version of ctothlng and shoe sUes to a 
system using body dlmendons. 

Even the minority that could see 
little benefit to them In metrication 
accepted the diange as inevitable be* 
cause of the advanUges the metric 
system offered the lution-^Mw an 
inch Island in a metric world. 

Surprisingly few of the "Inevi* 
table" advocata seemed concerned 
«vith the impact of metricatiun on 
foreign trade or balance of paymcnti 
But some saw wider markets for es* 
ported products, and advantages In 
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world-wide inierihange«b{)iiy. and i 
wider ruige of choice provided hy 
metric imports. 

Among opinions expre^ed by 
mcmberi of a group, a few i|ue»- 
lioned the motives behind the «ludy. 
Some Miggefled it was • "Communisl 
conspiricy" or i Kheme by miniifac- 
lurenloriiie prices. 

If I chinge b mode aimoM il) pre- 
fer I voiunlaiy program with a care- 
fu) ordering of priorillet under guid* 
Mice of a tedera) agency Mich as 
NBS. A few want legislation for a 
mandatory program thai would re- 
quire ol) industry and trade lo 
change by a ftied dale. Others 
pointed out thai not all sectonor in- 
dustries will ttecd lo change over, 
and certainly not al) at once. 

ll goes bock a long way. The En- 
gliih fool started as the lervth of a 
man's foot, and the inch was the 
width I hU thumb, and 12 inches 
made 1 fool. The yard was the dis- 
tance from the lip of a man's nose lo 
the end of his outstrelched hand, and 
was equal lo 3 feet. 

Our wdghl Uandardi grew oul of 
Ihe English •*itooe" which came 
from Ihe Babylcmian «<)uai'irm bal- 



ance wllh a sel of stones for slan- 
dards. Bui in England (he ^ioe of the 
weighl varied wilh ils use. the sione 
for weighing a hone was U pounds; 
for measuring wood was 16 pounds: 
for weighing meal. 8 pounds. For 
\maller weighl unib the Engliih Inr. 
rowed Ihe "grain" from ihe Greek* 
who used a grain of wheal as iheir 
liasic uiiil: 420 grains mode an oiuic« 
(Iriiy Weight) and 16 owHxi made 1 
pound. The .\ral»s UMid ihe koroli for 
weighing ^Id and precious clones, 
from which came ihe caral-now 
standardized as 1/S gram, and ihus 
related lo metric. 

B«£k in Ihe 12th cvntiiry, the En^ 
glish began to standardite the system 
we now use. But we inherited not 
one. but three systems of measuring 
mass: the avoirdupois, which is the 
familiar 16 ounces lo a pound with 
437.5 grains to on ounce; the troy, 
which includes 3.168 ^'^\ns lo a 
carat. 480 grnins \u an ounce and 12 
ounces lo a ^nti, and the apothe- 
caries', which includes 20 grains lo a 
scruple. 480 grains or 24 i.niples lo 
an ounce and 12 ounces to a pjund. 
The avoirdupois pound weighs 
453J924 grams, whereas both troy 
and apothecaries' pounds weigji 
373.24177 grams. 



Europe in lime developed systems 
and standards that were different 
from Cngllih. and varied from dly lo 
tity. In 1790, lo end IhU ivnfusion 
the FreiA'h academy proposed (he 
metric system with only one name 
for a liasic quantity and a decimal 
system for larger and smaller nnits. 
In addition, ihcse basic quantities 
were interrelated. For example: 

The meter for length was 1/|0 
millionth of a quadrant of a meridian 
circle. The gram was ihe mass of 1 
CAililc c-enlimeter of water. The tem- 
perature unit wa.s 1 / 100 of the differ- 
ence between freezing and boding 
points of water. 

This was Ihe cgs metric system, as 
it was iiiirujiicvd in 1790. When 
Thomas Jefferson, a scientist at heart, 
liecaine Piesideiil. he iried to get the 
Congress to adopt il. ImiI was innied 
down iKcaiise it was a "Frenih" in- 
vent io«c If he had siicx-ceded we 
would have lioen the first nation lo 
adopt metric. 

But Napoleon imposed il on 
Fraisce and the French EmpUe. 
Later when Germany. iKen Italy be- 
came nations, they were already us- 
ing meUic. In 187S a treaty estab- 
lishing international standards for 
metric weif^ts and measures was 
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tif^ntd by 17 count rio iiK-diding the 
U.S. Then the ScandiMvUn coun> 
Iries, RumU tnd Jipan repUc«d their 
lyiteim with metric, and other Indus- 
Irik) countriei (bllofwed 

EngUnd it converting lo metric 
now. AiutTilU U itartlni; i lO-year 
project, iitd Canada it commllled lo 
metrictllon. So the U. S. U the only 
major industrial country not metric 
today, during thit dubious honor 
with Ceylon, CambU. Guyana. Ja- 
maica. Ubcfia, Malawi. Nigeria and 
Sicfia Leone. Truly, wc an **an inch 
island in a metric world" 

fh$ utttritf a/McMt 

TIm original <fefinltion of the bade 
meter length was inconvcnleittly re- 
lated only lo a uMiter standard bar, 
and length was replaced some yean 
ago by a specified number of 
wavelengths of highly const airt radl* 
alioii tmm a krypton arc. Then, by 
inlemallonal agreement (inchidlng 
the U. S.) the English Inch was ihort- 
ened by a few millionths to equal ei* 
actly 25.4 millimctcn lo simplify 
conversion. The inch thus beosme 
based on the meter. 

Some inconiislcncics ilill re* 
mained in the cgs metric system. For 
exantpte, there were two dincrcnl 
kilograms, one for force and one (or 
mass, and a variety of uniu (or 
energy and work. In 1960 the Eu* 
ropcan Common Market counlria 
agreed on a modemixa'ion of the 
metric tyttcm, called Si. or System 
Inlcmalionale. The kik>gt un was as- 
signed lo mass alone, and v'>e newton 
as the unit of (orcc. The loule be* 
came the one term lo use (cr energy, 
and watt (or power. Prcsure and 
stres arc 'aeanired in ne« Ions per 
square meter. 

Some other cleaning was done 
on Ibe system, but the second as the 
unll (or lime, and the degree as a 
unit (or circular measure were noH 
changed. Earlier cffom to introduce 
decimal multiples in these two areas 
were not succcaful. Bui metric 
clocks number the houn (rom 1 to 
24. SI or "matured" metric is 
the system that baa now become the 
woiM standard It is the system En- 
gland is now adopting, and that Aus- 
tralia and Canada are changiag to. 



Many <illcinpts have been m^de 
over the yean to gel the U. S. to re- 
place our archaic English lyttcm 
with metric. Wc made it optional in 
1866. and slmoil adopted It in 1902. 
During World War I some KicntisU 
tried to gel Congreu lo adopt metric 
lo aid in working with our European 
allies, all metric except England 
Again, it was defeated on a highly 
emotional hasiL A leading puMlca- 
lion in the manufacturing (letj !„ an 
editorial taid "No one could fight 
more effectively (or the Kalicr than 
to (occc through a compulidry met* 
ric law. |( SDch a law It pas^ed wc 
will have lort the war. . .** 

More recently, in 1904. a bill to re- 
l^ace our customary system with the 
modernized SI metric aroused the 
same old emotional arguments: It 
would cost biUioni; wc would lose 
our dominant world position at iru- 
chinery builden; people would not 
accept a (orcign system. Bcsldet, our 
system was belter; let the rest o( the 
world change to our system. 

Many specious arguments were re* 
kindled Wc would have to tear up 
all railroad tracks tnd re-lay them; 
all land would have lo be resurveyed: 
all machlrte tools scrapped The 
dairy Industry uid it rrteani throwing 
away billions of milk bolllev and a 
900-gram package o( butler would 
be smaller than a 1-pound package 
and thus reduce sales. 

The bill died as it had in earlier 
yean, but Its iponson rewrote it to 
call (or a study lo fietcrmine the 
facts: how much It would cost lo con- 
vert lo metric, tnd how rnuch il 
would affect Industry aiKl trade. The 
bill directed the Secretary o( Com- 
merce lo make the st\Mly and report 
the (acts lo the Congrctt in three 
ycart. Just then, the British an- 
nounced their decision lo metricale 
in a rrwve that was sporuored by 
Bittlsh Induttry. and thU changed the 
picture. 

In 1968 Ibe sMdy bill was pased 
and the Secretary of Commerce 
handed the study project lo the Na- 
tional Bureau o( Standards which set 
up the VS. Metric Study Croup to 



Ket the iaits tnt where we sUih! 

To AUt-mltlr 411 th<r L(,liul iiifur- 
tn<it)oii rr«}UiTr«i Itv the Melru Slittiv 
A(,1. the US Metric Study Croup 
started wparale protects 

1. A survey n( 4000 maniiUcimeo 
on the imp4(1 ol urnvrrling iheii 
incASuremcnlt lo metric luulei * 
ctKirdlnaled lutiunal prtn^r^m 

2. A det4lled t-o^l aiulyii> (i( niel- 
ricalionin lOOdrmt 

3. Telephone lurvey of a raniLim 
sample o( 3000 itonrrunufactunnK 
(irms on the Impact o( melri^vlion 
on their operations 

4. Study of Ibe e((e4.1 o( a IO-y»r 
conversion plan on the Dapa;tmrnl 
of Defense. 

5. Survey of 35 other Federal 
agencies on a similar basis. 

e Statistical study of current in- 
lerrutloiMl trade at 7S0 firms eiport- 
ing measurement •wrutlive produ<1>. 

7. Analy^s of the metric debate in 
the U.S. over the yeart 

8. Cost of adapting ix>nunrrtul 
measuring and weighing devim lo 
metric units. 

9. Effe(.1 uf metrication on Stale 
and local govnnmenls. 

10. Impact of change to melru- on 
the educaliorul lyilem. 

11. Sample urvcv nf 1400 repre- 
lentalive family units to determine 
the impail of a coordtna*ed national 
change lo metric. 

12. Effect of ntelricalion on labor 
In a study conducted in ct>operattun 
«rilh AFL-CIO. 

13. Comparative survey of se- 
lected engineering standards and 
their inlemallorul counterparts 

14. The wries of seven National 
Metric Study Conferences mentioned 
earlier, to obtain comment from 
trade, professional, and labor astioci- 
allons on the fundamental issues at 
the National Metric Study. 

Conlribuliom lo Ihe metrication 
conferences showed that transition 
will be costly in ma.Wacturtiig in* 
ckistries where metrication will in- 
volve lubtlanllal redratgn. modi- 
fictlion or replacement of 
manufacturing equipment and manu- 
factured products. Two other ateas 
will face lesser problems: in immi- 
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maniirat-tiifliiK inJiMtrict whcfc dual 
iIocIk of malcriili aiid repair parti 
will lie needed, and In ctMraimer cdu> 
c-alion and worker retraining. 

Sotnc estlnwics of convenlon costs 
in mamifaduring were in the Ml* 
llom. ImI «vcre based on a mandalory 
ovemiKhi c^unffcover, with whole* 
Mle rcplacemem of current produce 
li<H) ctpiipmcnl, a tlluation not con* 
lemplaled In the Metric Study Act. 

Conventons rotts in manufac* 
tuhnff indutries can lie minlmiied tf 
the traraitkM time i% Inng enough » 
tooli and c(|uipment can lie replaced 
when womout or ohwlete. In MHne 
nditttries five yean will lie long 
enough; in othert it may take 15 
yean or kmger. But most reporti In* 
dicated that a lO>year transition 
would hold com to a minimum. En* 
Kland'« eiperfeme shows that antiri* 
pated cotti and dislocations wetc 
greatly euRgerated. Further, in* 
novation or Improvement ac\t)m- 
panying metrication often accounted 
for more c(|uipment ctxt than metri- 
cal inn alone. 

Working off eiisting inventories 
can intitr vilnlaitllal transition 



unlesn convenkm time is sufficient to 
allow normal turnover. Material sold 
In bulk can lie cxmverted with no 
delay after metric scales and contain- 
en >re ready. Fresh foods may re* 
fjuire a few weeks; packaged foods a 
few months. Hardware and huilding 
siipplie\ will take much longer. 

Dual inventories recpilred during 
the convenion period, and for yean 
nmre in some lituatlonv will need 
careful coordination to keep costs lo 
a minimum Service needs un long* 
life equipment such as machine tooh 
and major appliifK«s may run sev* 
cral yean lieyond the end of the ct>n- 
venion. Repain to liuildJnp may 
also rc<iuire small*scale production of 
inch*li^cd supplies for yean. 

Building codes and food legislation 
will have to he reviscd<-«stimated to 
take altout five years. School 
textliooki are inually revised aliout 
every five yearv and change to met- 
ric will not add to costs for a five lo 
lO-year transition. Traffic signs and 
road markers could \* converted 
over a year or two, liut speed limit 
signs would have to lie changed over- 
night everywhere. Land titles ctmid 



lie converted on a go>forward litsis 
when property changes handi. 

Other onetime transition exists 
will include retraining workerv re* 
vising standards and drmwlngi. and 
wme worker inefftdency. 

Production workers who arc ma* 
chine tenden will need no special 
training other than what they will le* 
c-eive as consumers. But mainlenance 
men and lervjce employees will need 
liaslc training |n the metric sy>tem 
and «»me new metric tools. Some 
skilled worken will nerd more train- 
ing and will face greater etpeme for 
worker*owned metric tools. 

The AFUCIO has taken a firm 
stand that legUlatlon for metrication 
must include reimliursement of 
worken for metric tools they must 
liuy. and mint also provide training 
needed at no cost to the worker. 

Some office workers will need 
metric training Rrtail store clerks 
must lie trained to a«itot csnlomera. 
Teachen will need special in-service 
training to prepare for metric- in- 
slnH-tion. Some estimates fot training 
time appeared euggeratcd: moil 
cthicators felt that employee training 
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wouM not mpire inore than i week. 

Larger one»liroe Iriimilion co»U 
will lie faced in cT^nverling engineer- 
inK drawing!, repair m«niialt ami 
sa\c\ literature for products chanKed 
to metric. Cngincerinf* «i«ndarik 
must he revi^ including de^pi ta- 
bles and cilculatioiu. before metric 
products ire »n«de. Manpower 
needed will idd to t ransition coMs. 



Nearly every one of the confer- 
rnces produced comment on the 
need for a broad plan of consumer 
and public education to the metric 
%ystem. Children now in school will 
UiX no problem if metric is started 
in the 1971-72 school year as pro- 
posed hy the National Education As- 
sociation. W'Hken receiving training 
on the job will lie prepared at con- 
sumers, but a manive program will 
be needed to reach most consumers. 

The Adveriising Council is laying 
plans for a public service adveriiting 
program to popularize metric on "YV 
and in m<<ga2ines. Public inuseutns 
are ready with displays on the metric 
system and its advantages, and the 
toy industry is ready to market toys 
and games that could help teach 
metric. Vocational schools will lie 
prepared for consumer classes as well 
as up-grading courses for workers. In 
England, local volunteer groups or* 
ganiied to help bring the metric 
message to consuntcn. 

Some educators suggested in- 
troducing dual values at the slari of 
transition. The customary value 
would be used first with metric 
equivalent in parentheses: after 
•while the order would he reversed 
and finally the customary value 
dropped. Other educaton preferred 
a "total immersion" program of met- 
ric only just as soon as metric prod- 
ucts and packages appeared in stores. 

Cuirent experience in England 
should be a good guide for us in 
many ways. Their prolilem was com- 
pounded hy a change to metric ctir- 
.rency. but they report that people 
' can and do adapt when they put 
their minds to it. 

How can your plant prepare for 



this incvital»le change? First, you 
must get the (acts; find out what the 
change to metric will mean to your 
company. Ignore opininnv aiul don't 
worry aliout the problems other 
plants or industries will face, let 
them handle their own problemv 

Do two things. 1) Get your trade 
association to make a study, and 2) 
set up a Metric Study Committee in 
your own plant. 

Charge your Committee to: 

* Determine the current use of 
metric in your present operations. 

* Find out how much it will cost 
to converi tooling, equipment and 
produces on an asumed 10-year 
basts. See where a shorter conversion 
time can be accepted. 

* Determine what standards, 
procedures, drawings, calculations 
and computer programs will need to 
be changed; what sales literature aitd 
imt ruction manuals. 

* See what special training will be 
needed and how It can be provided 
at minimum cost and disruption to 
clerical and production workers, 
quality control, engitteering, ac> 
counting and niperviiion. 

* Study priorities in diangeover. 
Where will dianges tn the plant have 
to be made first. Which suppliers 
will have to change before you can. 
Which customcn will have to wait 
for you to change before they can. 

* See what steps you caii take now 
in preparation for conversion. 

Use this stttdy as a means of alert- 
ing key people in your plant to the 
coming change to metric. Let the 
committee ask for infonnation that 
will require some stiwiy. pa.\s around 
information on SI metric: circulate 
data from your trade association on 
the N&S Study and articles such as 
this series in .UocMnery. aa 

'Editor's Nolet Since Great Britain is 
halfway through a 10-year con- 
venion program most industrial 
plants have oilopted programs to fa- 
cilitate transition within their own 
organizatioru. In appropriate sub- 
sequent ivues. we plan to publish ar- 
ticles on some of these t ramitiun pro- 
grams: how some particular 
companies organized, what wu suc- 
cessful, what failed and why. 
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